
--~ ............ ~. - .. -.-~~~-----~------------~- ~------........ ~~ 

-
DEPARTMENT OF HBALTH AND HUMAN SBRVICBS 
,~ PUBLIC HEALTH SERVICE 
~ NATIONAL INSTITUTltS OF HEALTH 

<:)~ RECOMBINANT DNA ADVISORY COMMIITI!E 

MINUTES Of MBETJNG1 
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The Raco.lllbinaat DNA Advisory Committee (RAC) yas co.ovened for its thirty-fifth meetia, 
at 9:00 a.m., on September 29. 1986, in BuiJdi.o131. CoJlferoAce Room 6. NaUo.oall.ostitutes of 
Health. 9000 Rockville Pite. Bethesda. Marylud 20892. Mr. Robert MiteheU (Chair), 
Attorney at Lay in califor.oia, prosi4ed. 1.0 acconlaoce yith Public Lay 92-463. the mNtin, 
yas open to the public. The foUoyie. yen preseAt for aU or part of the meetiA,: 

CQmmittu members: 

Barbara Bowman 
Royston Cloves 
Mitchell CoheA 
Bernard Davis 
Ch .... les I.plteiA 
Susan GoU.esma.o 
Irvin, JohnsoA 
Edward Iorwek 

John McGo.oigle 
Rabon MitcheJJ 
Gerald Muslnve 
Paul Neimaa 
Jose'ph Pap.oo 
ThoJJ'lU Pirone 
bavidP ..... er 
fred Rap'p 

A committee roster is attached (Attachment f) 

Ad hoc copsultant: 

Gerard McGarrity. CorieU lasUtute tor Medical Reseuch 

Non-yotinl 'eeACY represeoLlli.nS; 

Joel M. Dalrymple, Department of Derense 
Ooor,e Duda. DeparbnentofEneclY 
Baraard Greifer. Department of CoJlUller". 
Phillip Harrimao. National Seiesco fouadaLioo 
Monis A. Levio.. EoyiroameAtaJ Protectioa A,IACY 
Heary I. Miller. Food lAd Dru, Acliainist.raC.ioa 
0001',. P. Shibley. DeparlmeJltof Aaricullure 
Sue A. Tolin. Department of Aaricullure 

jeffrey Roberts 
fn.oces Sharples 
A.o.ol Vida vIr 
LeRoy Waltors 
AnAl I'itherby 
I'illiam J. Gtrtla.od. Jr. 
(E1:ecutive Secretary) 

lThe RAC is advilory to &.be National Instilu", of Health (NIH), aad its reco.lllJlleJldations 
should not be considered as fina! or accepted. The Office of Recombinant DNA ActiYiUes 
.hould be consulted for NIH policy 00 specific issues. 
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I. CALL m ORDII AID 02ENIBG RtMWS 

Mr. Mitchell, Chait, caUed the Sept.e __ 19. t •. m..uD, of Ibe RecombiDut DNA 
Advisory Coaaiuee (RAC) 10 order. Re1tl.t8d that Lbe m .. lUI, had beea ,ubliely 
uDouneed in the Federal Be.jJter 011 JUDe n. 1986 ud AUlust t'. 19&6. in coDformity 
with law .... d that the ..... tia. g opea to til. J)UbUc. 

Dr. GutJaad iaformed Mr. Mitcb.1I Chat ... rum ... p .... at Cor the September 29, 
1936. m.ceUa.. Mr. Mitchen ~d that there yere three major actions Oil th. ""UD, 
.,ea.da and Ibat ia cbairiA, th • .IIl .. lia, .. iI ia .. alJoa ... 10 diJcUD i .... iA the order 
Ibey .ppe ..... d oa th' .. eada I4d to auo_.~MlDllia Lime eltimates as ~ ia the 
.,ea.da for eacb icem. The JD&jor ice ....... aoted u A,eada IIeIDS IV. V ..... d VI, IIDd 
Mr. Mitcbell uaderlla.d th' point Ibat au til .... had beea previously published in the ".raJ Re'iMer. ' 
Mr. Mitchell 'fIeat. oa to state th ... he would reco.Aize .,.aters ill the foUowia. order: 
primary r.vi.wers; otll.r RAC members; atl iUl£ consuJl&DlS; non-volina "Ju"tenta-
tive. to the RAC: RAC', ad.miAittraUve 1Cafl'; m.mbe ... of the publie "ho IUbmiued 
"ritten docum.nlS or eommenlS; and finllly otb.er m.mben of the public vho may 
wjsh to eoam.at.. H. th.n stated that eo ...... .., be submitted after the ... Cia. and 
that these comm.nlS may be used to assist the DitecCOr, NIH. in &trivin, at a d.cision on 
uy &,.ada item. 

Mr. Mitchell th.a iatroduced Dr. Paul Neim.u.. In .... m.mber of RAC, .ho 'Was matinl 
his first .pp.arue. at. a RAC me.tin,. Dr. N.iJuA is from tho Fred Hutchinson Cancer 
Researcb. Center ia s.t.U.l., W uhiaston. Be allO ".leo.ed back Dr. McGonill ••• ao had 
been ill for a period. H. th.n turn.d to Dr. Gerard McGarrity, previous Cha1tmao of Lbe 
Working Group on R.I .... lata the Envito .... l. &acl no" Chaif'JlWl of the Workinl 
Group oa Definitions. to unoune' that. h •• _rvin. th. RAC at this meotin. as an H 
1ltt consultant.. He &110 "eleomed Dr. a_beth Mile,,_i, aA •• -m •• ber of the RAC 
staff. "ho is now "ortin, Cor th. Environ ....... Protection Aaeacy. 

II. MINUTES Of THE IANUABY ZZ.12l6. RAC MEETING 

Mr. Mitch.JJ called on Dr. !tfus,ravelO reviIY th. minutes (lab 127,f) of the January 27. 
1986. m"tia. of the RAe. Dr. Yusanv. stated that he had r ....... eeI the Minutes I4d 
found that they appeared 10 be correct. 

Dr. Musanv. moved th. mlautes be a"roved IS they appear in tab JZ7·t Dr. Walters 
",oAded the moUoA. Mr. M1kh.JJ ca.Ued for any other adclilioas. deleliaAs or 
corrections. &ad heariaa nOJl' ,ut the matioa to a vote. The motion to .pprove the 
minules .. appHl'iaa iA iab 127 .... unui.oully ",proved. 

III.BmIU 9F THE 'OKING GROUP ON DEfINmONS 

Mr. Mikhell called on Dr. McGarrity to p ..... at th. report (tab 1280) of the Workina 
Group on Definitions. 

Dr. McGarrity ltated th. Worting Group on Defiaitions is • aIY aroup. formed this 
tu ... m .... made up 'predoa.i.aaaUy of Cor ... r and present ... e .. ben of RAC &.ad that IIlUY 
of this group had also beeA a part of tho 'fortina Group on Release into the 
EAviroA .. eat. Tb.e ch ...... that. had beea put to the .roup .u to contider tAe current 
definitions of "tecoJllbin .. , DNA" and "d. liberate r.lease into 1.h. enviro.meal", as 
used in th. NIH GUidtJiAtI fot R,co.biD"' DNA Re ..... cA. 

Dr. McGarri', th.A stated that lince the 'Workinl ItouPS y .... milOry CO RAC. the RAC 
would. have the fo11o"lo.l options in relard. to tho r.co •• enclatioas h. would. be 
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presenLiA,: 

1. RejecL them outri.hi. sayiD.. that they ..... not Aeede4 
or \hey are bad or not yor\hy of consideration. 

2. AccepL the definitions completely, as presented, and 
iA that cue they would have to be pubJished io. 
lbe Federal Re,iNr (or public commont and 
"-preHAted to RAe for .. vote at the Aem. .... tin •. 

3. Accept the AOtiOA and spirit of Lbe recommendat.io.os 
but su"ost further refi.eaont. Tho Wotkin, Goup 
could then aeet alaiA ud publish its revised 
recommendations in the Feden! Relister and present 
them at the .o.est RAC meeti41. 

Dr. McGarrity theA poiAted out that the prellat d.liAilion of .. recombiAut DNA" C84 be 
found in tho May 7, 1986, issuo of the Fedet&l Btc;ster on ,.,. 16"" in Section I-B oC 
the NIH Guidelines. He stated the WorkialUtcriap had considerable discussion on this 
definitioA but that th.n WIS 10m. conceto about the mechuics otlUlmpt.iJl, to define 
IUch .. rapicUy ch ..... Sta ...... d stiU-developia. specialt.y. Therefore, the Wortin. Group 
decided not to chu,e the detiAition, but rath.r lbat the foUowin, sentence be added 
after the first paralraph of SecLio.o. J-B, to read as follows: 

·'Genom .. which conwn o.o.ly deletion I. siA.I. bue chllAles 
or reUt1Jllements are not co.osidered to be recombi.out DNA. 
irl'espectiv. of the method by"hieh they "ere produced." 

Dr. McGarrit.y stated that. th.1'orkinl Groap had passed this resolutio.o. by .. vote of 11 
in f.vor. no opposed and 2 abstentions, He further amplified that the sease of the 
Worki.D8 Group YIS that this se.o.t.e.o.c. is iAteAded to cover dupUcationl. UlpUfieatioAI. 
and translocations. but is not intended to cover movement of pJasmid or viral DNA into • 
chrom08Ome. 

10 relaUo.o. to the defiAitio.o. of "deJiberate re.e .. i.o.to the 'Aviro.o..eAL." Dr. McGarrity 
stated that the RAe yilJ be coasideriJl, ., pro)MJS&l from SUWl GoUesau to &IIlend 
Section IU-A·Z of the Guidelines, At pmeat this .. CUOA COAW.o.. the yords, "escept 
cert&ill plaa.ts IS described in AP90Jldil L,- Dr. GottoSJlWl'S proposal is that tyO aey 
IInlene .. be adde4, i .•.. "Deletion derivatives not otheMlitl covered by the Guidelifles." 
ud "Or,uisms covered in OIemption 111-0.2," He further noted that the forking 
Group eadorsed both ofth ... proposal. by .. wide maralA. . 

Dr. McGarrity said that the Workin8 Group stnJ811ed for al84y hours before voli.o.l 
that the folloying sealence be added at. the eail of Section 1I1-A-Z: 

"The &era 'deliboralO releuo' is denAed IS' plUlled 
i.o.troductJ.oa of recombinut DNA-coataiD.iAl 
microot,anisms, plants, or animaJs into the 
e.o.viroa.ea.t." 

Or. McGarrity stated that the vote 0.0. this issue was very etose: ~ i.o. favor. " opposed and 
o.oe abstention. 

The t'ortiA, Group m.oved that. Section III-A-2 of the NIH Guidelines be amended to 
read as folloys: 

"DeJibera&e ... 1 .... ioto the e.o.viroa.ent of uy or ..... i .. 
containinl reco.m.bjAant DNA elcept small-scale field tests 
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in which th.re is adequate evicieAC' of biololictJ IAd/or 
pbysical control of the recombillut DNA-contaioinl 
or. __ s. Th. Aature of lUeh evidence iI detcribed in 
Appel1diJ L. M.ud N. 

Dr. McGarrity stated lb. this lUlU",,,, IpjtfOft4l by the '1ottlDl Group by • vote of 
10 iA favor. I opJKtl8d ... d.ao ahste.D.t.io.a •• A,.,..dis L would be th. current Appe.adiz L 
dea.JiA1 with plues with tulure chUl1S to be detenained by th. RAe. Appendices M 
I.Qd H 'Would be patall.l .. cuoBI, to be 'Writteo, coverial uimals a.ad microor.anisma, 

Dr. McGarrity then aid that the .e.bers of the 'fortin. Group discussed th. 
possibility of holmAI & yorkshop to address issues of environmenW rele... A motion "u .ade, but defeated, to ,..qu ... the MUieaal ....... ch Couacil (NRC) to hold such a 
"orkshop to involve 'f'lI'loUI Government IIOncies. The defeat of the moUon centered 
uouad tile vin to. til, Workia, Group that. tile NIH could t..Uer "I'V' ita aeeds for 
scienlific advice in this area by directly cal.lin, to,ether scientific yortgroups rather 
than astinl the NRC to do so, 

Ia summary. Dr. McGarrity stated the ncommentkUoA' that. th. 'forti.al Group wu 
puUina Conrard are simply 'ItensJoA' oC the philosophy oC te'f'isiOA oC the Guidelines, 
AI hu beeA set out previoull.y. to coDfora ....... applicatioD .... d ezp.rieDce iA the 
field. Ue stated that he had just atteAded .*"114ial re.,i .... cOACerence OA cell and 
molecu.lar bloJo,y of c.U cUltuns, and tJtM til. previous ... tia •• 10 yun a.o, had 
stressed research on JDOAodoAaJ antibodies and ItO'W'tb ractots. This year the emphasis 
YU Oft ,.,O.e es:pteslioft, reco.lllbi'o'ant DNA techDololY. and oaco.eall. H • .IIl.,O.Uoaed 
the ,reat advances in research OA monoclonaJutibodies ADd ,roW1h Cactors that have 
takeA place in the put decade; if reco.biftant DNA es:perieftcII a oil ... sroyth ift the 
Alit decade, the Guidellnes will have to be very fi.lible to teep up wjth these chaDIIS. 

Dr. Gottesman stated that she Celt Dr. McGarrity lad presented the seAse or the 'I' orting 
Group m.elias very w.n but that. h. h. t.n out lO.e thi.a" "bleh the '1orkiog Group 
had SpeAt a lot ot lime diseussiAg. She stated the 'l'ortiD.. Group reu the term 
"deliberate .release" U'o'fOrtuAately had a -Auty" coaaotatioa, but that in the end no 
betler alternative phrase could be agreed upon. 

Dr. Gottesman elpwAed that. the issue oC the defiAitioA of "recombinaDt DNA" 'VU 
discuseed by the ... ortiQI Group in the cue where ,iee .. o.r DNA ..... splice4loaeth.r in. 
!.W:a.. but no "forei,.o" sequ.nces are added. The curreatOUicleliD .. SIill defUle this as 
recoabiAant DNA becaute the curreAt Wmllioa _,. DothiAl about where the 
molecules cou from; as Ionl II the mol.cu .... are .. CO'o'strUC1e4 outll. livia, ceUs by 
joiAiAl natural or synthetic: DNA ... m.nts to DNA molecules that CI.Q replicate," they 
are considered to be recombinu, DNA. 

Dr. Gottesman stated that ye have Aot had to face this issue in the put because 
.. 1f-cloniAg or rearna •••• .ats iDvolviA. u or.ui... ...d the or,IAWu that. 
normtJJy e.chu.e DNA with it, have beea eze.pt from overview for laboratory 
.s:periaent.atio.o. uader tho GuideJia... But ao" ...... e co.o..der hulUa .oa. therapy or 
deliberate rele .. inw &.be .nviroA"" til. quntiOD is "he&.bet It is appropriate to 
eover iA the GuideliD ........... iA "hich recombin ... t DNA haa bee.o. used i.o. their 
coAsttuctiOA but th.y an J.lot reeoJDbinut in the seAse oC ha'f'ial lO.Nip DNA iD 
th ••. Tho Aew proJKtNd defiaitioa .. ould be 0.0.' way of pullia, thi. tet of or.ui ... 
out ot the GuideliDes eAtirely. AA alteraate fty of dealin, yith this is AOt to chanle 
the definition of reco_bin ... " DNA. but. to deal 'With this set. of or._is .. else'Where in 
the Gujdelines. 

Dr. Got.lesman then brouaht up the issue of deliberate niease by questioaiDI the 
sema.a.tics of th. term Mnl ....... Does thil jult mean the .. e is DO roan Doe. it require 
establishm.eA~ of t.he orlanisms 1.0 the eAvironm.eAt? Does "dellbera&e" mean that the 
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rel.ase had to be pl&An~ to cOAstitute "deliberate reI ...... ? If "deUbera&e release" 
were defined very narrowly it eouId produce an either/or situation whereby if you 
weren't covered by the deliberate rei .... definition. you could co ... under Section 
III-D of the Guidelines, "£J:empt £J:periment.s." 

Dr. Gouesman saleS she faTOmS seUin, uJ to4didnal catelories uncleI' Section II1-A-Z of 
Lbe Guidelines which yould be similar to Appendix L of the Guidelines in which 
approval could be liven by a subco.lDJll.iuee of the RAC for ceJ1&in defined types of 
"deliberate rei ...... uperiaea.tI "ithout haYia.1 to haye theJlllo throu.h the Federal 
Reeister notice procedure and comin, before the full RAC. Further, she stal.ed. that 
RAe should consider setUn, up wOJ"kinl,roups to start to write these now Appendices 
modeUed after Appendix L. 

Dr. McGarrity then stated that the Workin, Group on Release into the Environment has 
previously dral't.d & "Points to Co_side.... document (or the introductioA o( 
micoorllJlisms into the oJlviro.omont and that this could be a startin, point for a new 
AppendixM. 

IA response to & question from Dr. Pnmer, Dr. Gartland noted that Appendix L has 
never been used to .pprove & proposal. Dr. Talbot stated that a proposal"as submitted 
uO,der AppeO,di:a: L but it was determined that it did not .. eet the criteria i4 Appendi:a: L. 

Dr. Clowes said that he believed the conclusion. of the Tior.t.iJlg Group were most 
valuable, CUl'renUy Sectioo' ]-B o( the GuideJiJles states: 

a In the coatelt oC these Guidelines recoDlbinlJlt DNA 
molecules are defined as either (J) .. olecuI.s which 
are constructed outside living cells ... H 

Dr. Clowes felt the wording shouJd read: 

"]n the coO,text o( these GuideUa.s recombinant DNA 
.. olecuies are defined as .ither: (1) rtlcluJlluD6.1lt molecules 
which are constructed outside living cells ... " 

He believed only ney combUiaUons from different orluiSlDs should be covered and 
not deletions, si411e bue chUIH, rearruaements. et cetera. Se also stated that 
"deJibera&e release" had a perjorative cOJlnnotWo.Q of soJllethin, daa,.rous u.d that 
he preferred deletinl this phrase wherever it appeared in the Guidelines aad 
substitutil1,lbe phrase "plann.d introduction", which he Mid JHl.QS~O All. thin,. 

Dr. McGarrity reiter&t04lhat. many subsc.iUlte ,hrases yere discussed in the "ortina 
Gnup lad that Ch .... ".. .00 pbJ'Ue "hich "as "ceptab" to ••• ryoae erouad the 
tabl •. Dr. Gouesma.n s&ated Ibat it"l1 not clear that ·pJuO,ed iatrocluctioo''' JIleADt the 
..... to every04e u "delibet'&te releue." &Ad that since "cleliben&e ... 1 ...... had heeD. 
the term previously used, the .. e WIS virtue in leaving this term in pJace. despito the 
neSaUve conAotatioA. Dr. GoUesmaa also relt that Dr. Clowes' proposal to insert the 
word "recombinut" in Section I-B involved a similar problem. 

Dr. Rapp Jtaled many people in the field "larded "recombillaal DNA" as referriDl to 
any cue in which ncoabinut DNA technolo8Y ... used. iAcludin, deletions. 
reUtaD,emoAts. It cetera, within IJl or,anism or betweea or,aaisms. He also stated 
that .. chan •• ia defiaiUoa to .limaate such from. cov ..... g. is a bi8 .9 aad aot .. 
trivi&! poiJlt. 

Dr. Davis said RAC's purposo is to protect froID. harm. Activities which ,0 on in nature. 
lUeh .... A. deletion. and rearI'&D8 .... nts, c&aaot be conlr01J~ by RAC. SiaiJarJy. h. 
stated that be felt the problem jn clefinhl, "delibera&e release" is seetin a • SCientific 
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solution for .. Aon·sci.ntifie prob .... H. AotM taat. the Aillty of IA 01',,,_ to 
become establlsbed 1A til. onviron ............ onCite., on the "l'Opel'lin of the 
ol'gu_ in competitioa yic.b ewl')'t.lala ....... tho •• vito .... t &Ad Aot on nuabe,.. 
of ol',&Iliuls released, &ad thai it .. ....... is not competitive. despite local. 

,-. ttaasieAt effedl. 40 wicletp,..ad. global. elf ... 1ft w be ... tiel ...... from Rch releases. 
Be cited the eum ... e of the iC'-Jljov. ol',aalsa "l'OViously I'Ovift'ld by RAC. ud said 
that. r.m.ovin ... lene from. aD. Otluism ptoducill8" phenot.ype th ... a1S"eady •• itts in 
nature is not waerous. 

Dr. Kontet said he 'ffU Concerned thai RAC'.I&te.,.. at redefilliD. these tel'ml could 
have im,..ct outtide the NIH ill that. IoU .... f Science ud TeehAolagy Policy i. 
worting on a ,..,u.IafQ.ry sch.me for biotechaololY. &ftd that redefiDitioA by NIH could 
have a "I'ippl •• crect" OA the n.ulatDry .... Aci •• leadiAI to pl'Ofouftd relulatory 
iaplicatioas. 

Dr. Talbot re .. lied that the lAC's charle is 10 recoJDlD.end to the NIH Director chanles in 
the NIH GuideUg" (or Reco.Uyt DNA IuHtcla. Th. NIH Director is ... e.bet of 
the BiotechnololY Science Coordioatinl eoamittee "he,.. he caa coordin.te NIH 
policies wIth the policies of the relulatory ... eael •. 

Dr. GouesmllO AOted lb.. RAe deals oaly yita .. co.biAaat DNA. "hile EPA de&l. wiOl 
broader aspects of blotechaololY. RAC should dea.1"iUl its chlt.e. "ithout yorryin. 
about implicwoa.a vii-a.-via th, coAcerAa of the re.ultA.ory .. ,ad ... 

Dr. Korv,k then questioned Dr. McGt.rl'ily uto theWorkina Group proposed definition 
of "recombinant DNA." He"as bothered by the phrase io the 1'0rtinl Group .m.i.outes 
that, KIt was th. MAle of th. Wortin. Grou, that this it aot iAwaded to cov ... 
movement of plasmid or virus DNA to a ch ....... me"' .. He stated t.b.at a defiDition should 
sta.a.d alone, without inter,retive state_a.. A denailion thai is not sell-sumei.At ttl 
state clearly "hat is ..... t is AOt a 100d detlaition. He also said he did Aot ullderstaAd 
the proposal to add the .awoe. co,aceraiAl ,latu •• d iAt.roductioa to the "deUberate 
release" definition. If a release is not ,Junod, ho'W can it be controlled under Ole 
GuideUnes? 

Dr. GoUe •• aa .. plunod that the WOl'.tia. GtoUP had beea tryjn. to co .. , u, "ith .. 
term to re .. lace "dellberate te)eao" because of its Jl.,ac.lY. CO.ll.llotaliO.llS of just 
releasia, SO.,thiAl jow ta. eavitva.e., ad AOt. caria. about "hat beco ... of it and 
aot cOAtroJJin. it; "he ....... ,....D.ed latroductloa" .... od 10 SUI._ more posi&lve 
I .. Ual_ iA tIlat it .... eeI to coaa ... fUrposeful iat.roductiOA aad more coatroJ 
alletyards. She said she ,PersonaUy hoyover sa" .... ost IS much probtem "itb the 
phrase .. planaed iAtrodUcUoA· as with the phrase H deliberate rei ..... ia ter .. of what 
people meaa. by the term. If a persoA ptoJlOS8d to do a lield tosl i.D which they .. latl aa 
iat.roduc:u.on the. it cl .... ly would be covered by lbe D.'" def" .... iuoa. Boyev.r. it they 
sial .. ly decided to dump ..... rial inlG the envil'oJullent "IUlo", carini "hal h",Pens to 
it. it aUght b, claiaed that it does aot. fall u.der tho der1.D.iUon of ",uaed 
iDtroductioa." aad therefore is out from under &he coattol of the GuideJiaea. 

Dr. Ra .... Itlued that just because .m,thiDa occun i.D natu,.. does not •• &ft .... e should 
m&roduce it mIG .. PD,ulatioa. Dr. Coho.ud deletioAlor JIG"'t. au ""'on' iA .. .IU,h.r 
aaimai milht involve different considerations Ulan in a micfOOr,uism. 

Mr. Mitchell aOlOd that the chanaes in the Guidelines .. roposed by the Wotkin. Group 
had aot been pubJilbeel iA lb., {,.oJ Bt.;Nr and th.refore RAe couJ4 Dot tat. f'in&l 
actioa at this .eet1.D,. Bo.ever. RAC. jf it desired. could lit •• YOte Oft me .atlOr 
which could th.,a be publilhed for co.a .. t. ud ncoalidentioA at th, Aelt aeet.ial. 
or. if desired. could recoJlllDit. the aauel' back to Lb, Wor.k.iftl Group for further review 
i.D. Jight oflh. discussioa."hich had late,a pJac. at today' .... t.iA,. 
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Dr. Neiman Ita&ed there wero differenc .. between mlcrGOr,&.D.i.al whicb under,o 
rapid ud frequent ,enetic chanae. &Ad more complel orauis.s where a simple 
reat'ra.D.le.mellt eouid produce a hlabiy deleterious event. Despite bein. sympathetic to 
efforts to avoid unnecessary ov.r--.... utalion. he Yas concerned about 
non -so pervisioA of cetWA .1.,. .. 1 ••• &8, Dr. Davia .S.reed. 

Dr. Sharples then made the foUoyiJlI m.Oli04: 

"That we roC ... this maUer back to the WorkiA, Group on 
Definitions to late account ot the discussioJl Lbat we've 
had hore this morAina lAd perhaps m.u..o lOme 
modifications i.n what the Worting Group presents at the 
aOl.t RAe mHtial." 

Dr. Talbot. uked for clt.rification as to .. hether Dr. Shu,le .... reCorriAI to the 
defiJlition of "recombiAant DNA" or to au the recommendations of the Wortia, Group. 
Dr. Sharples stated that her motion was meant to reCer to all oC the recommendations. 
Dr. Korvet socoAded the motion and Mr. MitcheJi called for discussion on the motion. 

Dr. Clowes asked it lb.e recoJlUDenciations that the Workin, Group "ill com. up with 
wouid have to co.m. bact to the RAC Cint for furth.r COJlUlle4t or wA.ther th.y couJd be 
c1&tified in such a vay as to have lb..m pIamI in the Federal Re,is&er prior to the nelt 
RAe meetin. 80 that. a vote could be tat.A 08 th •• at the n •• t ... tiAS. 

Mr. Mitchell stated h. beUeved it would dejMI4d UpOA how precise the recommenda&.ions 
would be ud that it milbt be better to have further discussion by lbe RAC before 
pubJicatioA i.o the fe4era1 Re.ister. 

Ms. Witherby su,sested it would be h.lpful if the .memben oC RAC could .... the new 
report from the Workina Group prior to the nelt meeLiD, so it could be studied in 
advaoce oC the JIleetin •. Mr. Mitchell ... ,JiW that this would have been the cue this 
Ume elcept thal tho meeti.nl was held 0.0 September ,th and that there hadn't been 
eaouah tim. betweeJl then and today to .ceo.pUsh this. 

Dr. GoUeSJIlIA stated she C.lt that in ord.r fot the motion to be 1'8aJly productive it 
would be useful if the Workinl Group recommendations yere published in the Federal 
Re,istef lAd comme4iS from the ,ubJic lOu.ht prior to the A •• t ... ti4110 that a vote 
could be laten aL that. time. She added that some of the reeo.me.dations of the 
Wor.t.in. Group .ere 40t at controversial at the derUlitioa chan .... She off.red to 
amend Dr. Sharples' m.otioll to iaclude a request that th. Wortinl G~up proposals be 
published iD the ftdtr&l It_r prior to the nen RAC mNtiD •. 

Mr. MitcheUsuI'estecI that rather than makinl that. part of the motioA, that it could be 
a matter the Wortin, Group could determiae itsoU oAce they met and determined "bat 
pro,teSS they had made. 

Dr. McGarrity .. reed with Dr. GoUesJDIA" sul,won of FtcItn.I Rtlilter publication 
before the RAC mcetin,. as it would not onlY cive RAC members more timo to loot over 
the ne. recommendation. but it would be put before a broader audience. Dr. JobnlOn 
.,roed. 

Dr. Sharpie • .,reed to incorporate iAto her motion the COAcept that tho o.ft' Wortins 
Group recommendatioas would be published in the federal Relister if the meebA,s 
"ere held iJl time and the racomenelations "ora clear enou.h. 

Dr. Davis requested that lbe Wortin, Group consider teplacin, "deliberate rei ..... 
with the phrase "deliberate introduction" because of the problem of defjnition of the 
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word "pl&a.oed," 

Nr. MitcheU toot .. voc. oa Dr. Sharp1 .. • aoUoa &0 .NCO .. it. the reco ... eacWioas bl.ct 
10 the Tiora.al Group for further discussioa lAd ClariliCatiOD lAd co haft their De" 
reco ... e.odatio.os publilh.d i.o th. 'ecItaIlt.iIItr. if poaible. prior 10 th • .a.1t RAC 
mHtin,. 

Th. moLioD "IS passed uAaaiJllously "ith .. vote of t"enty in favor. noe. opposed ud 
no fob_lu.ioa •. 

Dr. Sharples requested that th. Workin. Group on Dtf*1O.itioJls be e.paaded 10 i.oelude 
additional RAe members yho had participated in the discussion today. It VIS .&reed 10 
do so. 

IV. PROPOSED AMENDMENT <I SF&rIOlUII-A-2 
Mr. Mitchell called 0.0 Dr. GoUeSJD.aa &0 beaiD revie" of the proposed ... e .. dm.e.at. of 
Secuo.a III-A-2 of the Gujde.liJles (Tabs 126". 1269/1. 128J). 

Dr. GoUOSma.a said, since she had proposed the amendment. she wished to expl&in wbat. 
it do .. a.nd why she proposed it. BasicaUy. the proposal would chu •• the current 
Guidelines co.acer.aiAl some classes of deliberate I'll ... eJperiae.alS so thal they 
.auld ao loa.e .. come bero", cae lAC la ... , f.rA, bv, iatCeacl be treated cae ..... y 
Jaboratory IIperiaeAIS of tbit clus .... CUf ... DUy Inated. Cutre.aUy there are ceft&in 
type. of laboratory e:aperia..o" "hieh ......... " from ,..yiew under the GuideJiIl ... 
as fOt instance elperiments lnvolvial re&rr&alem.ent of .. leAome. i.e .• ".if-cloning." 
a.nd transfer of DNA from one orlanism to &.Gother when those orsaaism. naturally 
'Ieha.nge gonetic informatioa. Hoyever. the GuideJines do not 81empt. these type of 
experime.ats .here there is deJiberate reI .... of such recombiAaat DNA-coAwAi.o1 
orla.aisms iAto the oAviro.ameDt. 

Dr. GotteSOWl e:apmed that amoAI the types ot de1iberate reJease experiments which 
would be .xempted from revi .. by this proposal the first 'WouJd be .. deleuon derivatives 
not othetYise covered" in the Guidelines. 

The second catesory of deliberate release elpedme.alS to be .ao lo.a,er under the 
GuideliDes would be "orpnilms covered in Sect.ion III-~2." i .•.. .rearr&nle •• .o.CS 
within a sinale Jlo.a-cbrom08OIIl&l or viral DNA source o.aly. She cited the eHlllple of 
&D experiment .hich re&1"taD.." the DNA. of • piumid. puta it. back iDta IA Of', .. iam. 
I4d delibenuely reJeases it inlO Lbe enviro.ame.at which yould no loa,er be covered by 
the Guidelin.s. She noled tbatlil .... Adal • .at ""ould Aot ch .... cov ...... u.ader the 
Guidelines ror elperiaenlS "he,.. rearru.aement of Ule chromosome of bacteria or 
a.ny oth.r orsanism h ... tat •• ,Jac., but OAJy cha.o.,e cov ...... u.o.w lb. Guldell.o.e. 
for deletions and rearrugeme.acs within Do.a-cbromo501Il&l DNA sources. i.e .. pJlSmids 
or viruses. 

Dr. Got.t.e.maa ex,laiAed thai her reUOAS for ProposiAl the lIJIlud.cae.at..,.. hued o. 
her view that. the GuideliDes .ere only meant to cove,. ·uaJque orlui..... The 
previous .:aemptio.o tor Jlbon.tory .:ape.ri .. .o.t&Uoa of c ...... of or.u ...... "hich "ere 
prepared Ubi recombinaat DNA but. 'WJlich are not really should DOW be oxUlnded to 
deli.,. ..... re ..... ot such or.ani.... , 

Dr. GoUe .... ...c.ed that •• kiM" "'is ...... at is .. cOlltiau..uoa of tb. •• rrort 
already belun i.D AppeAdi:a L to classify deliberate release of cett&iA orllAisms yhicb 
do Aot require special review by the RAC. She further stated that she hu also proposed 

'- to the Wortillg Group OD Definitions a further step ill this direction 'With the 
preparaLioa of new A,pe.aclice • .t.I and N. pa.ra1.lel to Appendix L. 
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Sjnc. del.uon. occur in AllUre. del.Uo.a .... ia&la.1Iborawry "UI not nsuJt in the 
c:reaLioA of uDique or.aaisu. These t.,pea.r upariaeD(.s should be eD.pted fro. the 
GuideJioes IS ".n as •• pet.ia.JUS which result ia DNA rea.rn.D.lemenlS within a sia,le. 
no.o-chromoso .... or viraJ source. 

Dr. GoUesaaIA stated it is v."., impol1a4' ......... &laat this propoaJ does not .u ......... 
that tv.ry del.t1oA is "ilhou, .lfect Of lb. tv.,., de ... doA yjJl Aot chaaae dae 
behavior or the orlaa_. .... ... r ... ~ Utat siDce de1etioal are .ot .... " .. 
they should not be consideted by the RAe. fw1Jl.t. it is not meant to Imply that som. 
delelionl should not. be re.u1ated by aa .. eney or the Gov.rnm.nt. but simply not by 
the NIH. For eDlllpJ •• she staced. a deleUoJllD a patbo,.n "hlch "ouJd be cOJltemplaced 
fo,. release into th •• nvironm.nt would c.rtainly taU under the "culaw"., purvi.w of 
the Environmenll1 Protection AI.nty. 

Dr. Roberts sta&ed h. san.d "ith the profOSLllS a cautious seep tot'ftf'd in reJievia, 
unnecetsVY regult.tioA. ill that he felt ~",.. ef orlaaitm.s occur .&turally lAd 
couJd be made by ttlditional I.n.tic ... i··oth.r than recombinant DNA tochJlololY 
and th.reby do not need to b. coveted by the GuicleUaes. 

Dr. Shupl.s stMed that for sev.raJ teUOn. De disaareed with th. proposal by D,.. 
GoUOsma.o. She stated she did .not bellev.it was possible to mak. an lJU:.i!uijudgmenl 
that a del. lion or reur&Aae.eat would .aot .reIUU ia a A'laUV •• Jlvironm.Jltal err.ct. 
She fUrther stated that tal' any t.ind ot a.aotic modUlcauo.o it. is .iaporwlt 10 
uadetstand ho'W the m.odification 'Will alter the behavior &Ad relationship of Ihe 
or,a.oism iD the environment. To fiDd 0ItifM4 hoy a delelioa or rearran.emenl is 
t.raAs1ated iAto aA envUGA •• n1&! ehaa ... ,..::a..ve to ,0 and look for the an.".". The 
IAsvcr does not preseat itself .erely froabftriaa thlt all you have doae is deleted a 
tiny bit of DNA fro. an orlani.'s ,eao .. ; tUber. ,.Wn, the Anwer requires that 
some yott be doae and that some scruuny be applied. As an 'DlDpJe. she cited LIle 
RAe's deliberations on the ice-minus bacterium "heA the removal of a ,eo.e for 
production of an ice-nucleatin, protein led to a shift in the relationahip of the 
bactedum with the ambie.at environmeat. Although the chanae in the relaUo.asbi,p in 
this install co is not very litely to result in fUrther nelative .aeclS. it cannot be deAied 
that a chanae in the or,anism's role &Ad beJaa'rior did occur beeau .. of th. re.oval of a 
sialic lene. 

Dr. Shu,l .. also cited other yort on the relalionsbp be ...... ,c.o.es and v1rul.ncelD 
AlrtJlJ.cl.riuJII tUJII.r.CitJDS, It YaS fouad thM in lrape viae.s Asist.aD.c:e to 
Alro/).cl,riuJII i.o.feclioa is LIle resuJt ot a hypersensiUvity tesP04se by the pJant to 
a bacterial ,ea8, Whe.a this .eae is deleted fl"O. the bacterium.. the plant JlO )oa.er 
resisls the infectioa .... d this resullS in tumon fA the viJles .. dated with ctoYa aaU 
diseue. This g.netiea.U:y deter.ined shin in the hoat. ran,. of the bacterium could not 
have beea ptedicted; 1\ had &0 be looked for lAd established by eJaJlliaitl. the specifics 
of the situation. W. bOY from the ..... pJ .. that liAale ,ea. del.liGAI. hoyevet 
.minOt Lb. a.n.lic chule they .ntail. caa t.raosJace inlo chu,es ill eaviron.eaw 
relationships and you "ill not find out WhM th .. chu," are aad 'Whether they are 
harmfuJ or not. UlltiJ you Joot tor them. 

Dr. Sharples said she believed thai. RAe should continue its oversilht of otluisms for 
enviroaJlleatal reJ.... .. is AO'W required n.ardJe .. of the aatun of tile .enelie 
chan,. they bave uader,oo.e 10 ensure that iAvestilaton ".bo propose fieJd lests 14 
Cact have eonadere4 the potential for the ,e.aed.c chule they have m.ade to U'ant1ate 
lolo si.aillcan' eaviron.ental cliffetenees. 

Dr. Shar"Jes aid lbe RAC was .aot burdeaed by ilS p.reseDt wortload io. oveni,ht of 
environ.ental ret ..... ,.,.imeJllS. She poiated out th., RAC has 80t reefllJltly 
received any proposals \0 conduct field teS1.S and that \be "Points \0 CoD sider" fot 
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environmentaJ releue has never been ulld. She stated further her concern that this 
proposed amendmont vould give a false Impnssl04 that these orlanism, do not need 
revie" by t.D.y group a.o.d that. the amenclmont. could also ItIAS other "OACLeS to adopt' 

-- similar attitude. 

FinaJly, Dr. Sharples seated she vieved LIle 'proposed amendmeAt IS an eltension of Dr. 
Gottesman's vi ... of "hat COJlstitutea -recombinut DNA-. a vi." .. hich is bued on 
product rather than process. She stated that she felt this may be contrary 10 the 
pur90N of RAC vhich ensts not to relUJa&e products but 10 .nsure that recombinant 
DNA research is conducted sarely. If the research lead.inllO 'production of particular 
orsui .. s involves the use of recombi ... t DNA techniques, th •• Dr. Sharpl. believed 
RAC should have jurisdiction over that......,.,Jl. It neld testinl of that organism is 
put of tho. reseuch pro ..... the. th. RACs o •• tsiSht should ezteAd to the field 
testing. Amending the Guidelines in accordance with Dr. Gouesman's pro'posal may lead 
eAviroomeAtaJ iAterveoors to iAitiate further Utilalion. 

Dr. Vidaver said that she .sreed "ith Dr. Gottesman', proposal. She concurred with Dr. 
Sharples lbat the purpose of the RAC is to reviev I process. HO'Yever. she added, she 
does oot (HI this precludes the RAC from reviewinl the product. Any deletioA or 
reartlJlgement can have an effect. But in the ice-minus and Alrob.&ltlriuJD 
IUJ,u,f.ci'DS cases, the ... are already cea,.....,l. cOAdition' in AWre. She cHd Aot 
feel it necessary for the RAC 10 review deletions or rearran,ements lin.ce perJlaps 99 
perce.t of these cues would not be of interest to the RAC aad the probability of such 
ofguisms ha.ving an adverse effect on the environment was minimal. 

Dr. Johnson agreed stron,ly "ith Dr. Sharples that RAC should continue scientific 
ove1'Si,ht; however the Guidelines should be modified when it mates sense to do so. He 
stated that EPA would still be have to be .notified of lAd/or review any deliberate release 
experiments ud that therefore any such experiment would still be regulated in terms 
of product. 

Dr. Gottesman then made the foJloYing motion: 

"That the RAC accept the proposal to amend Section 
III-A-2 of Lbo. Guideliaes to read: 
'DeUberate release into Lbe environment of any organism 
contaiAinl recombin&ll' DNA, e:a:cept: 

'a. Certain pluts .. dMcribed i.a Appendi:a: L. 
'b. Deletion derivatives not olbe",ise covered by these 

Guidelines. 
'c. Organisms coverediJl elemption 111-0..2.'" 

Afler Dr. johnson seconded the motion, the Ch&ir cs.Hed for further discussion. 

Dr. Gottesman re'plied to Dr. Sharples with the statement that she relt that RAes looting 
at Lbo. recoJllbinant DNA process vu 'ppro,r.iate. Hovev.r it is imlO.rt&Dt thai the RAC 
does not give Lbe impression that aa elperiment is necessarily ·special" just because 
... combiaaat DNA 'Val U81d. RAC 'Will 10ae lCieatific credibility if it aWawal "that 
because recombinant DNA VIS passed 8l&IicaUy over aa orlan ism that it does 
sometbi.D, special to it." She uJulerJined Lb.. fact thai deletioas aad ....... raalemeAts 
tate place inn.ture, and just because recombinant DNA techniques are used w elicit 
these same lenetic chules, RAC should not be revieYin, them as unique and special 
cases. 

Dr. Gottesmao said she VIS .ploased that other 10Torn_ont .. eaeios vill be reviewing 
those orlan isms yhich Deed to be looted aI for e.o.vironm.at&l.fT.cts. Howev.r.oJl the 
other hud. she hoped that they von't reviev them in ellr'l detall just because 
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recombiaaAt. DNA vu uted to mate lbem. 

Dt'. Iot'W',t Doted that th, cut'teot. Gu~Jia.. state that if • delibenle ret ... 
experiment is submitted for review to ueUl.r Federal.,ency. then the NIH Office of 
R,combinaAt DNA AclJ.vilJ. .. may, "determiae that sucb review serv,. th, a.me 
purpose.aad based OQ that determination. notiCy lb. submiuer dad no RAe revi,. "III 
lat., place, 00 NIB approvd is n,ceauy, &Dd lb, tlperla.ot .. , proceed upon 
approval from lb, other Federal "'.",:ccfor such llpari.ents, adoptlOD ot th' 
GoUesmaa propo .... could be vie~ed .. RAC ont, livina up the rilht of first. revieW'. He 
uked if RAC still wancod to review thOle llperiments that "ould not let revie" by 
&lI.othet' .... ncy. 

Dr. Cohen cited the example of using a chemic&i aseat. to mue a dele Lion in a 
m1croorg8Jlism &Jld asked "bat EPA constraiats a researcher would be under to field 
test such an or,anism. 

Dr. Elizabeth Milewski of the EovircullUAtal:ProtectiO.ll A,eJlCY stated that EPA's poJicy 
is to look at all bioleehJlololY produces \hac. .... microorluislDS "hieh fall under the 
EPA's toxics &.Ad pesticide ",u,", Beeau. th ... stalUtos ..... product.-oriented, the EPA 
would revlew orlanisms aeaerated by ell.alca! mutation, UV-irradiation. cell fUsion. 
or biotechnology, io.cluding recombinl.ll' DNA. Under the toxic. statutes. the EPA only 
covers research that is subsidized by iadustry. but under the pesticide statutes coveRgc 
is broader because EPA loob Cot' the effects an OrluiSJD would have on the 
envuo.ome.o, and has litUe m&orest iJl tile yay the orgdism "., lenerated, The 
hypothetical t'esearch as propounded by Dr. Cohen would have to get .ppt'Gval Cor 
small-scale field &oslinl if i' fell ua_the Federal Insecticide. Fungicide ud 
Rodenticide Act.. whether the invesUp\Or utilized recombinant DNA. chemical 
mutqenesis. or UV-mutagenesis to produce the test orlanism.. 

Dr. Roberts said that ho felt RAC's attention should be saved for organisms lI.blch lIere 
developed using recombio.l..Ilt DNA that vere unique &.Ad no' simply eo.gineered copies 
of organisms thai. could bo found iJl na"'re. Dr. Clowes llreed. 

Dr. Gouesmu stated she Celt that RAe should All CQ.QWlue jurisdiction over the types of 
orlanisms that lIould be removed ft'G1Il cOT.,.,e by the GuidoUneJ under bet' proposal 
because the same orlanisms could be produced usin, traditional lonetic: techniques 
and that menly the use of ncombinut DNA technology to ptoduce them does no' m&te 
them unique. 

Dr. Rapp agreed with Dr, Gouesm&Jl lbat the use of recombinant DNA tecbJliques to 
enlineer an organ"m that. esistl io. nature does no' mate it unique. Howev.t' h. said 
the RAC was created to lenerate pubJic confideace and h. 'ftS concerned about 
.... hiuJin I .... y .. the types of ezperimentl cove .... by the GuideliAes. 

Dr. Sh .... 'I .. said that. ill the .HUnI ot the Worting Group on o.C"lAiuoas it became 
.pparen' tha' aeAeticisCs were usia, the ieI'm -rearraa,eJDe4'- 10 include dupJications 
lAd therefore if the RAt supported the proposed amenclm.eat that this would mean it 
lIould no' review orlanisms that are used 10 double. triple. quadruple or possibly 
increase by 100 tim .. the production ot a liven protein and that this does not limi' 
itself to moviag one lene or chulinl the poSition of one Ilae relative to &Jlot.her. but 
aJso io.creasinl the production of ,ene product, 

Dr. MUJer of the Food &Ad Drul AdmiaiArat.ion stated be t.lt the RAe .as 10 be 
commended for ilS ln4iUOD of timely uel .ppropriMe JDodificMions to the Guidelines 
and that. such .ction. b.av, mlde RAe a beachmuk for oc.het' It'OuPS &Ad fot' reluJatlon 
around lbe world. He ciled the ezample of the evolution of the Guidelines in relard to 
most larle-scale uses of recombio.an' ot',uisms where cloninl has been done ill D, 
SUblilis, S6cc/J6rOlJl,&'6s or E. coli. "bich bas streamUned both research and 
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comm.rcialapplicaUonlof thit technololY, 

Dr. Miller stated h. supported Lb. propoted ..... d ..... nieb coaUau .. this tnditiDa. 
He said just becau. the RAC "oultl ..... " .. lIliDI froa ov,nl.bl. don DOl. by &81 
meul me&A th ...... 1 adler , .................... do th ..... Th. FDA. he ...... b-
AD. eltremelY.ltensiv. lAd tllbt altor dICIS overseen lAd re,u1ated. Tbe lce-ainul 

.... Pltlll!l".,UJIU ",rilllu, whicb. u.der tha. ,ropo ..... would be e .. mpl. from oVenilbl 
by RAChas been subjected to very substantlal tllulaUon outside abe NIH. RecomblAsat 
DNA maa.ipu1ated live IUenu&ted vaccin .. would coatinue to be treated by lbe FDA the 
same "ay as abOte thu are coaventionlUy DWlipulated. USDA "ill do the same for 
aa.ima.l vaecinet. He added that bis coUeaauet in the £Uro,... eoauaislioa ud in 
Japu yho are involved in Goverameatal relulatioa Yeti pteased to learn or this 
coaservlltiv., but importaat. up rorwvd beina coa • .iderecl by the RAC. 

Dr. Praaer Itated hit support ror the propoted aaeadaenl. addin, th ... if the RAC/NIH 
redefines recombia&At DNA molecules ia lb. "ay recommended by the Wortin. Group 
on Definition. thd it "ill, by that action. remove from its purview Lbe very 
experiments under discussion ia this proposal. 

Dr. Dt..vis said the definl"oa or lbe reeombinus. DB A process should be used to deliaeate 
cluses of unique &Ad potenUaUy daa ...... "pnMlucc.. He.,teed ylth Dr. Gottelmsa 
thallhe RAC's scientific credibility".. very iIlpoJ1aDt and at present was v.~ hlah 
del shOUld remain so. He ItUed lbllt if RAC did Dot "coillinue to .Ibibit the n81ibdity to 
whittle .yay those thin,s that are so obviously barmless Ye "ill lose that credibility ," 

Dr. DaVis then questioned Dr. Sharples concerninl her eumple of the 
AlrolJ .. clllrillll Lbat. h .. become more virulent. as .. result. of the deletion of a 
particular lene. He said that in lbe medical fi.ld. which he taoY. much bouer thsa 
the p1&4t field, thd virulence &Od ability to produce epideaics are ty. dirrereat 
concepts and U's perfectly easy to IsO ..... ' uriut of the diphtheria bacillus that 
produces .. ve.raJ u... .. much tolin .. Ibe oa .. that. aft aotlDally e",countered, but 
they do Dot spread ill nature. Their overall ability to survive is impaired. even lhoUlh 
iA aa aa..im&l test they mi,ht. be extremely viruJenL He .. ted if there it &Oy evideace 
thatlbis AlrolJ .. curiuJI1or,uism that has had a deletion that mates it more virulent 
has abo 8alaed aa. ability to .,read. 
Dr. Sharples replied that the aa1y ..... y to aa.:nrer that quest.ion "as to requite an 
investi,lIOr to ,0 and do 14 experiment to Clnd out. Dr. Davis questioned, "But it is no' 
found ia aAWrs 1,· ud Dr. Sharples replied. 'TJual's rilht." 

Dr. Cohen inquind .. &0 the UII oC tile yord "or,ul.," .. oppoted to 
"microor.aaisJDs" to. tile 'pJ'OJ)OSed _endaent. Dr. GoUftJlWl esplained tIllt the 
proposal is I.neral ia aature. At the momeAt. iAvestigat.on are easily able to mate 
deletions in microor,a.nisms. viruses. and pla.ids. For reattalliement "here tile "ord 
"organisms" .. ppears. it specifically refers oAly to AOA-chromosomal or viral sources v' of DNA I.D.d does not COVer e"1 mh:roorluism chromosoma.l DNA. 

Mr. EJJjou. Norse. Director oC Public Affairs lor the EcoJo&.ical Society of America. seated 
thaL there ..... to. be ... di.lreemeAt.Ibout. whether deletions ud tMtrt.D.lem.eAts 
yere environmentally lilniticant or not. It "IS hjs underst&4ctinl that Dr. Davis CeJt 
they .ere trivial lAd that Dr. GoUesmlA relt that they may Aot be trivial but that. this 
"as irrelevant to the quesllon at hand. Mr. Norse staled he beJieves they are not 
t.rivial: quutilaUve chaaaes in the characteristics of orpnisms can affect their 
impacts on ecolo,1c&1 sysaems &Ad yhal yas bein. discussed ".re thin.s that hal'l the 
potent.ia1 to produce quarditativ. chanle •. 

Mr. Norse said h. a,reed with Dr. Miller ill. oa8 sense, ILDd that il that "hat RAe does is 
very impoJ1&Dt in .Wn. 'precedents for wha' other or.an.izatiolls do in this field. He 
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voiced coacera th ... if RAe .at .. this dec_a, there ... ill he pressure for other 
Ilencies to follow aloa,. He stated thall'lluUion of the Guidelines ia the case at 
laboratory OIperi.eall.... "empirical," iA that .. it. ..... d.iteovered problems did aot 

'-'. elist. the Guidelines were relued. .BoftTet. he Did that wo havea', had those 
precedents IS far .. enviro.omeataJ. releases of orl&.oi.ms. particularly 
microor,an1sm5. are concerned. Until we ,et such a body of information it is 
premature to make the kind of proposal thu Dr. Gottesmaa is mwnl no ....... hleh may 
be entirely appropriate a year or ' ... 0 from now. 

Dr. Pirone said there is no question Ga".ltic cll&.oles can result io chanles in host 
n..ole aad paA..boleaici'y. but t.blf. iI oat the issue. He staaed he supported Dr. 
Gottesman's proposal as &IllmineAU, loaic:al &ad SCientifically sound approach because 
it will elemp' events th ... c&.o aad do occur naturally. If Dr. GoUesm.aa's proposal were 
rejected. &Il "absurd 10lieal" conc1usioA could be that we should 10 out into the 
e.ovironment &.od coUect a wide raale of aaturally oecurrinl biotypes of orlani .. s 
and determine ... hether they have adverso effects on the environment and then 
aue.pt to ba.o the. trom nature. 

Dr. Sh .... ,l •• Uted that ab.e did Ilot believe t.b ... rejedinl Dr. GoUesm.&.o's proposal 
would undermine the RAC's scientific cted1bUJty since the. were the very GuideliAe5 
that contributed to the RAe's scielltific cttdibitit.y. She said th ... the RAC .hould also be 
concerned about its credibility with the lay public. and the public" perception of 
whether this technology is bejal dealt with sarely and respoasibly. She was conc.rned 
that if this proposal1s accepted. then cel'tlJJl research appJications ... m go without any 
review by any .,ency, and that ... ould aot be appropriate. 

Mr. Mitchell mentioned a letter fro .. iM'~ ..... Moore of the EPA (tab lZ81). This letter 
states thai. EPA is forainl a Bio&echaoiOlY Selence Advisory CommiUM (BSAC), and 
requests that the RAC .. coasider poltpoaial aatiDl a recommendatioa to the Director 
of the NIB cOAcerainl chanl" in the NIH GuideUnos which would affect oversight of 
deliberate reJeases of microorlanisms to the environmeat." &ad th ... "the RAC &ad the 
BSAC coordinate their efforts on the very difficult &echnical problems in the area of 
environmental release." 

Dr. GoUesm&a stated th ... the coacernl of the EPA were IOmewh ... differeat. from those 
of the RAC; what the RAe does. does not "'"" .... EPA from doinl whal. they wantaad 
that it is i.portaat th ... RAe vote on the propoai. She remiacIM the RAC th ... it. is a body 
which is advilOry to the Director of NIB and that any recommendatiOJlS made by the 
RAe on this proposal would be just that lad wovld aot. constitute fiaal. actioa. She said 
thai. the amendment does not state that deletions have no eftocts on orlanisms and that 
therefore no oae n'" to revi..., them. but i. I"aply .yinl th... the NIH GuideJiDe. 
should not mue a special cue of deliberate release loto tho environment ot orlanisms 
w hleh coatain deJetioal merely be tao .. these deletioas were accomplished by aeaalof 
recombinant DNA teehnololY. 

Dr. johnson I,reed with Dr. Gottesman and staaed that the RAC is advisory to the 
Director of NIH a.o.d that U is his preroptive thea to coordia ..... with the EPA and th ... 
therefore the RAC should proceed to mate a recommendation to the Director without 
a"aitinl any direction from Lbe EPA. Dr. Clowes agreed that t.be RAC should tate a 
position concerning this .. endment so that other committees can have the advanta,e 
of tnow1nl the RAC's araumeats and the outcome of its deliberations. 

Dr. Noiman stated th ... the deletioa of the loa I arm of chromosome 6 of maa. which 
occurs n ... u.raJly • .is associated with the ac:Uvatio.a. of aa oAcolene which results in a 

.'-.. hilh rist of T-cell lymphomas ill individuals who iaherit this t.rt..it.. He asked Dr. 
GoUOSma.a. it a cliaical elporimenr. containial such a deJetioA would no Jonler be 
reviewed by the RAC under the proposed .. endment.. She 81pla.ined that the proposal 
covers release into the environment only, and docs not in any way chanle lbe 
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Guidelines in regard to recombinant DNA or DNA made from recombinatlt DNA used in 
humaa gene therapy. 

- -

Dr. Davis swed that. although he r.la COGr4IiDatiOIl "lLh lbe EPA lIU desirable, RAe 
mould act nOli. The Director of NIH could represent the RAC's position to the 
Biotechnology Science Coordinating eo •• iuee (BSa:). Dr. Pram.er made the JUl,estion 
that perhaps some m.mbers of the EPA BSAC could be invited to participate in future 
meetings of RAe "ortin,groups. 

Dr. 'falters then stated. to avoid possible m.isin&erpretation on the part of investigators 
who may look at Section I11-A-2 of the GuideJ.iA •• ud think 40 oth.r .. ency is 
concerned about deliberate release. thlla-foolaote be added to this section stating that 
investigators considering delibera&e rei ... should consult the applicable sections of 
EPA regulations or specific statutes that ,overn EPA. 

Dr. McGarrity questioned Dr. Moore's request for the RAe to postpone a recommendation 
on this issue. He said on both lbe RAe Wortin, Group on Environmen .... Release and 
also the Worting Group on Definitions. that tor over t"o and one-half years, there had 
been very active participation of other federal 'Ieacies including USDA, EPA. and FDA. 

Dr. Davis asked if there had been any request. for. joint JIleetial between the RAC and 
the EPA BSAC. to "hich Mr. Mitchell repJied that the BSAC IS of this date still does not 
eziSl. 

In reply to a question from Dr. Sharples as to ",hy the RAe Working Group on Release 
into the Environment had not been uted to evaluate Dr. Gottesman's proposed 
lJDendment. Dr. Ta.lbot ezplained that a workin. ,roup is often called together ",,hen 
there is a proposal to develop. whereas in this CISe Dr. GoUOSIlWl b.ad already developed 
the proposal and it was then publish .. ia- -the Federal Re.ister for everyone to 
comment Oil it. Dr. GoUltl.ll.an also GOIeCIa. there is •• telt deal of overlap of 
membership betweea the Working Group 08 Release into the Environment and the 
WortiD.g Group on Definitions &I1d that tIl,laUer did discuss the proposal. Dr. Sharples 
responded that a fe" key memben or the Worting Group on Rele .. into the 
Environment had not been included in the Worting Group on Definitions and she 
would like to see the Working Group on Release into the Environment called bact to 
participate in this decision. 

Dr. Sue Tolin of the USDA urled the RAC Ulcoaslder the proposal as a scientific issue 
without reference to .hat other agenci .. are doing. Dr. Milewski of·EPA agreed and 
said that RAe's function is to ma.te recommendations to Dr. Tlynlutden "ho sits on the 
BSCC where coordination can and should occur. 

Dr. MusI ... ve called the question and Mr. MitcheU revie""d the ",ording of the 
proposed amendmeGt. Dr. Gottesman suggested that sections b and c of her proposal 
could be voted on separately a.o.d that. Dr. Walters' suggestion of a fooUlota could be 
included as a "friendly amendment" . 

Dr. Cohen then asked Cor. point of informa&.i.on concernin, "ort with dele Lion 
m.utants ift the laboratory .ithout the ifttelltion of retease iftto the environment. Dr. 
Gottesman and Dr. Talbot noted that these types of elperimenJS "ere already elempl 
under the current Guidelines. 

Dr. Pirone Q.uestioned the footnote proposed by Dr. Walters. and said it 8Dunds lite RAe 
is "ducting out on" rather than resolving the issue. Dr. GoL&eSJllan dropped Lbe idea of 
including Dr. 'falter's footnote in her motion. 

The ... being no other discussion on the motion. Mr. Mitchell put the motion. in its 
origina.l form. as duly moved lAd seconded to a vote. The motion was carried with a vote 
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oC 16 in Cavort 2 opposed lAd 2 abstentions. 

Mr. Mitchell noted that an oCficial pboto,rapb of the RAC "ould be laten. Tbe retiring 
members or RAC who were in attendance were Ulen presented Certificates of 
Appreciation si,ned by the Secretary of Health and HullWl Services Cor their service to 
the RAC. the NaUonallastilUtes of Health, Ukt Public He&l&h Service. the Department of 
Health and HullWl Services &Ad the ...... nose iA IUend&ace were Dr. McGonigle. 
Dr. Clowes aad Dr. GoUesmaa. Tho. not in a&tendance. Dr. Mills and Dr. Jotlit. were 
ackno.led,.d .. w.ll lad th.ir ceniCica&et "m be se.t to th.ll. Mr. Mitch.lI. in 
pretenun. the certificates, actno1fledled the indIvidual patt eacb member bad played 
ao.d b. thanked them for their many hours of bud .ork ao.d the contributions that 
each bad made to the reputation of the RAC. He stated that. despite reUrin" the current 
members of RAC will continue to serve untillUch time IS a replacem.nL is appointed. 

v. PROPOSAL TO ADD BACILLUS SPHAIRICUS TO APPENDIX C-V 
Dr. Clo.es presented the proposal (tab. 1263 and (269/11). whicb was a request by Dr. 
William Burte, Jr.. Associate Professor of Microbiology It Arizona State University. 
that: 

" B.ci11us spll.,ricus be added to the Hit of Gram positive 
bacteria described iJl Appenclil C-V of the May 7, 19M 
Guidelines which state. that, 'Recombin&D.L DNA molecules 
derived entirely from _-.chromosomal elemenlS of the 
orlan isms Usted below (iacludding shuUle vectors constructed 
Crom vectors described in Appendil C), propagated ud 
ma.inw.D.ed in the 01'8&0."'" Hated below are uempt from 
the Guidelines.'" 

Dr. Cloves stated lhat Dr. Burke isvorml with B6Cillus splJ64ricus of"hich there 
are a number of species that are patholenie: for mosquito larvae. Previously. in 
January. 1986. the RAC reviewed a recommeAdation from. I wortinl,roup considering 
& request from Dr. Rie:hard Novick to •• addl • .D.umbers oC microorganisms esempted 
Crom the GuideUnes based on the fact that they readily elehu,e genetie: material. This 
resulted in addition to the Guidelines of Appe.D.cli:a: C-V. entitled "El:tr&c:hl'Omosomal 
ElemenlS of Gram Positive Organisms." The list in Appendil C-V includes many 
B.ci1/us species. 

Dr. Cloves stated that Dr. Burke would Uke to have B6Cillus spll."ricus added to 
Appendil C-V and Dr. Burke provided much positive evidence to shoy that this 
orlan ism doe. have pJasmids which cu freely t.raIl.cer to oth.r orS&D.isms i.D. 
Appendil C-V inc1udin, a6ciJlus sulJliJislAd 86Cil/us /icIJ'Jli/'orJlJis. Dr. Burke 
has cited e:rperiJll'Ats in which he has transferred, usina protoplast tt'aasformation. 
broad host-ran,e 'pJlSJllids from Sl6pIJy/ococcus 6ur,us to B. spIJ6,ricus and has 
shown they are quite stable. Dr. Burke has also maYA by co-cultivation he can 
transCer and maintain a broad host-range plasmid Crom Streptomyces r.c.elis into 
B. spll.,ricus. 

Thus, Dr. Cloyes stated, Dr. Burke has demonstrated the racl that B. spJJ6"ricus would 
be an appropriate addition to Appondi:r C-V and that he was fully in Cavor of such. 
recomme.D.dation. 

Both Dr. Cohen &D.d Dr. Davis ..,reed vith Dr. Cloves that the presentation was thorouah 
and voU presented &D.d neither could disa,ree in any vay with Dr. Cloves' 
recomme.D.datioA. 

Mr. MitcheU then asked for anyone in opposition to such & proposal, and seeial AO 
opposition caUed for Dr. Clowes to mate a Cormal motion to add B6ci/lus splJ6IJricuj 
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to Appendil C-V of the Guidelines. 

Dr. Clowes moved the addition of BII.cillul spJJ."ricus to become &. put of Appendil 
C-Voethe GuideHnesand the motion yasduly seconded byDr.Coben. 

Mr. Mitchell called for discussion on the lIlotio4 ud heui4, none put the motion to a 
vote. The result of the voUn, YU IA approval of the moLion by .. unuimou. vote of t 9 
in favor, none opposed, aad no abstentions. 

VI. PROPOSED AMENDMENT OF SECTION III-A-1 

Dr. 'fIalters presented the proposed amendment (tab. 126111. 126', 1270, lZ7t) as 
requested to be on the &lenda. by the r.,..uee r.t Responsible Genetic. (CRG) in &. 
letter dated March 26, 1916 <tab 126'). This ttatement was duly published 1n Ibe Federal 
Reamer of Jufte 25, 1986 (tab 1261) lAd propose. telt be added at the end of Section 
llI-A-i of the Guidelines as coUows: 

"The RAe will not review and the NIH yiIJ not approve 
uy human genetic thenpy: 

"I. that is not aimed 101ely It &he reli,C of a Ufe-threatening 
or severely disablhla conditio4: or 

"2. that could alter ,erm Un. cells. 

MFurthermore. the RAC wiJI not review and Lbe NIH yjIJ 
not approve any in vitro recombinant DNA experiments 
that alter human germ line cells or early human embryos: 

Dr. Walters then briefly outlined lbe rationale ,resented "ith the proposal which WIS 
divided into foul' parts. 

Somatic Ceu Therapy for the Treatment of DiNSe 

Dr. Walters sa.id that here the authors arlue that human tl'i&ls of s,netic therapy 
should awail results of successful animal tests and that in the case of successful clinical 
treatment Cor some hUman disordet's the research community will reek an ezpanded use 
of gene therapy beyond the initial ranle of cases where .ene therapy hu suppon of 
social consensus. And finaJly. the authors are ur,in, RAC 10 establish in acivao.ce 
boundaries for "restricted zones oC application of human somatic cell gene therapy." 

EnhlAcement Therapies 

Dr. Walters explained that the authors argue that use of somatic ceU gene therapy to 
change such cha.n.cc.ristics as height or Ria loa. would nise profouad ethic&! 
problems. 

Genetic Therapy for the Preyention oC Disease 
Dr. 'Walters presented the authors' vie" that it could be possible that employers may 
require an employee .t lOme future time to undello gefte therapy for 8nvironme.ataJJy 
induced disease, rather than the employer "mavin 1 the tolic disease-causing material 
from the 'Workplace; HmitiAS gene therapy to relief of Hfe-threatenins or severely 
disabling conditions would exclude such improper actions by employers. 

Genetic ManipUlation oC the Humy Germ Une 

Dr. Walters pointed out the authors arlue that genetic additions or deJetioDs in the 
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sperm. ell. or ZYI0te would be t&ntamouat to IJperimeatatioa oa fuLure leaeratioas 
ud would also set a direct path to ProitamS of eUleaics. 

'-- Dr. Wallers said the proJ)Osed .. e.adJaeAt It .. beea referred to the RAe Human Goae 
Therapy Subcoaaiuee for coasidetaUoaaUta...ua1 of AUlust I. 1986. The results of 
Lbe meeLin, co be found at tab 1271 e.aUded, RecoamudatioA &0 RAe Ie,ri.o, 
ProPO" from Comm;lIee for ReSPOAsible GeAetiC'. The subcommittee recommeAdaUoA, 
explained Dr. Walters, was thal the RAe not add new restrictions to Section III-A-" of 
the GujdeHaes. 

The Human GeAe Therapy Subcommittee a,reed that leae therapy should be attempted 
only for Iife·threateDJnl or severely 4islblial coactitions. but believed that this is 
a1teady covered ja the "Poiats to Consider in ttle Deliln lAd Submissioa of Hum.1ll 
SomaUc-Cell Gene Therapy Protocols." Tho en Lire thrust of Part I-A of the "Points to 
Consider," which dealswjt.h objectives aod raUoAale of le.oe therapy protocols, is to uk 
about the seriousness of the disease and the availability of altern.ative therapies. 

The subcommit\ee agreed that only somalic cell approaches to lene therapy should be 
considered ... the preseat time. Indeed the uUe of tho "Poiats to Coa'ider" iacludes the 
phrase "somatic-cell lene tberapy.R Hoyner. the subcommiUM ..,u reluctanl. t4 
speculace about wh ... othet a" .. oaches ....... therapy mjlht become techaic .... ly 
Ceasible in the future or to express & bJaatet disapproval oC possible alternative 
approaches. Dr. Walters stated that the ph ..... , "At preseat." ia p .... ' ... ph 7 of the 
"Points to CollsJ.der" is meant to convey that current policy is not to eatert&in proposals 
for Ie .... Hae therapy, but. wiJJjasness to con side .. new evideace if il. em.erles in the 
future. 

Dr. Walters stated Lbe subcommittee questioned the ..,ordiD, of the CRG's proposed 
GuideJiae chan Ie to exclude bu .. an leaetic ther&py "that could alte ... eraliae ceUs," 
in Lbal Lbis would seem to rule out hypothetfa.l uAinteaded side effects 04 sperm or elg 
ceUs of a seriously iJJ patieat, despite somatic-ceU ,eal therapy bola, the only 
reasonable treatment Cor that patient. Dr. Walters underlined that. uJlintended side 
effects oa reproducuve cells ..... curte.atly accepted in cues where the patient 
consents to havinl toxic chemotherapy or radiation therapy directed at certain p&r1S of 
the body a.nd stated th ... the subcommittee felt it wu uawun.ated to set up a differenl. 
sta.o.dard for possible uaintendecl side effects to apply to human somatic-cell leDe 
therapy. Dr. Walters added that. the ·PoiAts to Coosicler" documeat.does ask iavesUlat.ors 
to specjfically Joot for ,erm Jjne effects jn laboratory stUdies on animals (PI. 13 of 
Points to Consider). 

Relardinl iA.. D1m experiments 'With lpera or 'II cells, Dr. W&lten n0te4 that this 
con cerllS ha'ploid ceUs o.oly-se.parate sperm or ell ceUs-because if the tyO have 10ue.o 
toRether and fertilization bas occurred it falls under the Dext point concerDing early 
human embryos. He pointed out Lbat the subeommiuee simply disqreed with the 
proposed ezcJusioA of ill Iiki. ez.,.rimeo ta that alter haploid hu ..... pe .. m 0 .. e,' caUs 
by means of recombinant DNA techniques. Such ezperim.AIS .... already covered in 
the GuideliAes uade .. SeCtioA IIJ-C. The IlUbco_iUee " .. coaca .. aed th ... sucb a 
prohibition would impede poc.eJlUaUy valuable research 011 haploid ceUs. 

Dr. Walters thea stated that the fiaal type of ezperimeat covered ia the CRG's proposed 
GuideJine change iavolves iA Illl2 recombinant DNA ezperiments with early human 
embryos. Such experimeAts, jf ever proposed, 'Would be 10verAed by Depart.meat. of 
Health and Human Services regulations on human ill Ii1m fertijUat.ion. Dr. Walters 
said that at lbe tim.e of the AUlust 8lb subcommittee meoliA" the members of the 
subcommittee belleve4lhat the Health Research ElteAsion Act of 195" P.L. ~l,a. bad 
placed a 3-year moratorium on re ...... ch with human embryos. A closer readiAI of the 
statute SUllosts, however, that it a'p'plies oAly to im.planted or formerly implanted 
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embryos lAd fetuses ud not to pre·implantatiQn .abryot: th.refore uternt.tive 
yordJag to Lbe second seAtenee ot poilu 2 00 pa.e 2 of Lbe subcommittee 
recom.nendlltions (tab 1271) hIS been ... orted out lad mould read as foUows: 

'lhe subcommittee uoderst&ads I.bat hu ... lerm line 
ceUs ... ould be covered by provisJOJlS for cells jJl tissue euJture 
in the NIH Guid • .li.D. .. for R ...... ch lavolYia, R.eombiAant DNA 
Molecules, ud Lbat B8S .. ,port fot' ....... ch jAvolv!u. humu 
iA.!.ilr2 t.rlilizatioa is ,recluded by nlu1at.ioa unJea revi .... ed 
by &11 Ethical Advisory Board ... hich must render advice IS to 
the acceptability of th. procedures." 

Dr. Walters .xplained that tllislulU&le is coawaed ia tab 1278 .... hich ... as distributed 
to Lbe .o.bers of the RAC at lOday's m"U.n.. He fUrther aoled that this lu.uase had 
beea circulated oa September J9to all subcommittee •• mbers; co .... atswere solicited 
from subcommiuee members but no objeccioaa were received from uy of them. Dr. 
Waltors furl.ber staaed that even thoulh dle tubco.mittee alti ..... ly deeided aot to 
recommead a. chan,e 1a the Guidelines they "lift'e that open discussion of these issues 
in • public forum, such as the RAC, .is ... nU .. to I.be formulatioa of a souad public 
polity oa huma.a geae therapy. Dr. Waltetlldded that at the appropriate moment he 
would move the recommeadation of the Hu... Gaae Therapy Subcommittee. as 
amended, be accepted by the RAC. ttlr. Mitchell thanked Dr. Yalt.ors and called upon Dr, 
Epstein for his to.ments as a secondary reviewer. 

Dr. Epstein seated that ia geAeraJ he coacur.ted"lth the subcommiUee" position. One 
of me major concerns be had ... ilh the <ZO's requested chan,es wu that in. several 
places the JUlu .. e was so v .. ue that. it .ilht lead jaCO lteat d.ifficulty in 
iaterpretation of what types of research should or mould aot. be done. In particular he 
,ointed to the terms "Hfe-LbnaUlJliJlS" aad .... v.rely disabliJlS," and said puWnl such 
vords into Lbe Guidelines would lead to JaterJDiaable arlumeats as to 'What. coastiwtes 
"life-Lbre&tel1ias" or ":leverely disabling" coaditions. He said there is ao ",ay of 
matiag a dichotom.y betveeA coaditio.as that dearly 'WiU 'Warrant therapy of this sort 
and coaditions that clearly ",ill aot ... art'&llt thera,y ot t.bis sort by the UM of terms 
such as "Ufe-threatening" or "severely disMUa,"; as times ,oes oa. Jllhose therapies 
prove successful. w. may wish to chaase" .. a CUII-by-CUI; basis. tile types of 
conditions that are I.rea&ed. In the acco.,..,io, rationaJe ftom the CRG, me term 
"ellhancemeat therapies" is used, .. ',....atly in an a"'apt to try CO clearly 
discr.iJDinato these typos of approaches from those ... bieh are "IJle-threateaia,- or 
"severely disablia,". but if one thiaks about the broad t&Ilg. of therapeutic mlAeuv.rs 
that are used medicaJly, this tiad ot dicbotomy is aot cJearly establishable and we 
t.od&y, ia many vays. already use vhat. vould fall 'Within the definilioa of 
"e.abantement thera'pies" tor Je.itimate medical noeds. 

Conceraing the CRG's proposed adclitioa 10 the GuideUnes ot Lbo yords "that eould aller 
.erailia.. ceu.." Dr. EpateiD Aid thM .. could" i8" very broad tAcldimcult ... ON to deal 
... ith. Dr. Eps&eia said that thero may be le.iUmate reasons tot dom, ia !iIrm. 
experiments oa sperm or el. cells and that precludinlsuch experi.eatation ... ould aot 
serve any usefUl ,oil lAd mi,ht i.ahibit possible yott in the future that could be of 
tremendous boaefit. Dr. Epstein said that there .is Ia i.pJieit assumption ia the CRG 
proposal that any type of g~rm Une therapy that. one mi'ht eavisioa jA the fUlUre is on 
the rae. of it a bad thin I, lad yet there may be some .. rioul lenetic disorders ... here 
that may be a bluer approach tha.a today's approaches involvia, prenatal dialaosis 
and abortion. Therefore. wherelS h. concurred ... ith recommeftdatioas that at the 
preseat time lhere not. be any attempts to alter the ,erm liae or the ,enetic 
constitutioa of earJy embryos, he could aot be sure that at som. time in Lbe future there 
mi,nt aot be a dearJy beftefidal reasoa to do so. 

Mr. MitcheU called oa Nacbama WUker. ElecuUve Director of the CoJllmittee for 
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Responsibl. Gen.tics. She read from a prepared ltatem.nt which "u distributed to the 
RAC which is aUached to these minutes u Auach •• nt II. 

After Ms. Wilker's statement. Mr. MitclleJl·caUed on Dr. Stuart NeyJlWl. Dr. Neyman 
seated he is a .oJeculu e.bryoJo,iII aad .... ber of tile actvilOty board of the CllG. 
He sald that soaauc aene thera" seemed Utoly to pretont iasurmouatable teehaieal 
probJe.s in the mort·run both with respect to &Chievinl appropriate .en. elpression 
ia differeBtiated ceUs and yith respect to the very small Bumber of diseases that CIJ1 be 
cured by tra.D.Splaotatioll of somatic tissues •• en.Ucally elliineered ot otherwise. 

Hovevet, he stated, senetic moclification of earJy embryos IL p ..... nt is technically 
t8aslb!e and be cited modil'icat.ions wbicb tlt.eBd to the letlll llile which have been 
accomplished i4 mice to produce doubJ ..... aice &Ad aice "it.b Ul illherited defect of 
the Type I COU.aOB leBe, He said that if RAe reieces the CRG's proposal it is likely in 
Ibe near future to receive propoaJs for human appJic:atioJlS of .erm Jille techniques 
Yhich is both proven in lJ1im.als IJ1d hu m.ucb "ider potential medicallJ1d commercial 
applicability than somatic techDiques. 

He said since even two p&Hats with a domiout del.terious leaetic defect such as 
Huntinlton's disease can still live rise to homOZYlous normal orrsptiAl. lerm line 
therapy is oot Aeces:ssary 10 ensure 00,. .... orr.prina of the .e4eticaUy diseased 
parents, However. the more likely ralioaaJe. in Dr. NeYman's opinion. Cor therapy on 
..... ly embryos would be the introduction of t.rai.ts Aot char&cl.eristic of either parent's 
genotype. Cor iOSlaD.ce enhanced heitht. 

Dr. Nev1De stated that. "Our IIperience is thatey tecbnique that is proven feasible, 
not specifically prohibited by regUlation, and for vhich there is a commerical martet 
"ill eveo.tually be applied IJ1d sold." He fUrther questioned how it is possible to judge 
whether humlll germ line therapy is sare "hen the consequences may not shoy up 
UBtiJ subsequeat generations. He furthe.r_S'IMOd c.hll. "disapJ)rov&1 oC the CRG's motion 
vill situate future deliben.t.i.ODS on .era -iiAe therapy within the re&lm of the state of 
the tech.oique ed represent dubious prolress ",Yards turninl the human species into 
IJl elpeti.ental systeJD." 

Mr. MitcheU caJled on Dr. CoUn Gracey, Dr, Gracey stated he is a university chaplain 
ed convenor of the Biolenetics Working Group of the Forum for Faith in the Future of 
the Episcopal Diocese of Massachusetts. and a member of the elecutive COUJlcil of the 
Committee for RespoBsible GeBetics. He stated that in submiU1.G1 its proposed addition 
to the Guidelines, the CRG vu .. tiel a cJeanr and more definitive statement as to ho" 
research and clinical uses of Chis important tecbnololY lhalJ proceed. 

Dr. Gracey said that. Htb,ete is widespread concern in out society that wbat can be doae 
directs ud determines "hat wm be done. It is a cotlcern that technical feasibiJity. 
rather the the counsel of human wisdom. becomes the mouvre for proceedinl. The 
potential and promise of humu lene therapy awatens this concern once alain ao.d 
public confidence on thismllter vHJ be illfiuenced by the framinl of public pollcy." 

Dr. Gracoy stated that tho CRG proposal would provide subslantive counsel on 
a,propriate u.s for pt'OCeedinswith hulIltA leAe then", ealUriA, thIL as it comes 
into practice lbat it does so with due caution aa.d "jth sensitivity toward elisdAllOcial 
eoa.aSUI. He stated, an iaitial restriction to use in Ufe-tbreateJlUl, or seriously 
dLsabJinl coaditions vould deJineate the uses of ,ene therapy for whicb there appears 
a coasenSUI to proceed. And if the CRG's proposal vere acce,ted, it would n.cessitate 
chanles in the GuideU.oes at some future time before eltended use could be ,ranted, but 
such future proposed changes "ould have the beoefit of the elpe,.ience with .eoe 
therapy 8Iperim.eo.1S to date as "eU IS provide adequate opponunity for public debate 
on Illy issues at hlJld. 

21 



Dr, Gncey stated that the ~G .,.reed "ith the poaitioa tatea ia the "9olata &0 Coatider" 
as ro,ards proposals for ,era.IiDe altenU9Af,J. belie., .. u.a& Ule ·Poinll 10 Consider· 
is not IS stroa. a ,olley ...... t .. -...--W tude by .. eadial the GuideUoes as 
proposed. He said dlu Ule CRG pto~ ........ &era ·rlYi.,," in the se.Q. tha& the 
word .. eatertain" it ulld iA tile "Poiall &a Coatider". aad that the iateat of the propos&! 
is .Qot ·to circumscribe the RAC's respoAsibiJity to remain open to dovelopaents in 
leaetic technolo,y and to review any tad aU material that coa .. to ill aUentioa: 

Dr. Walters MIed that the RAe HumaD G..e Then,y Subcomaittee alJ"MCl "ith .aay 
of the conceras raised by the CRG. Be beUeved that thl l1rst diseases aauclpa&ed to be 
proposed for humlA "ae therapy "ill.,. .pnKi .. 1y the ty,.. the ClG hu described. 
The subcommittee is "Tin, to &aUcipate .. area of biom.ed1ca1lJU10'fatiO.ll. Be ,&'fl the 
credit for this forward thia.tia. to Mr. MitcheJJ yho asked the RAC ud the 
subcommittee to toSJ)OJld to tho Pteside.llt.ial Commissioa Report SAliciA. ure which 
resulted iJ1 the RAC havin, a ·Points to Coatider" rady and "ait.iA, for the first 
proposals to perform somatic-ceil ,ene therapy iA human blinls. The scientific 
community had beeA COOperaUA, ",eU lAd that there .... flO jAdicatioA' that &Oy 
reseuchers in the United Swes are aueapc.in. \0 do any thin a other than the types of 
research eAvjsioAed i.D. the ·Poi.D.ts to Coasider," Thus. there is a ,ood public mechd_ 
in place for revie" of somatic-cell lone therapy proposals: \0 move beyond the current 
mechuism at ibic tJa. is UAAeeessary. 

Dr. Epstein asked for cJarificatioA ftom the CRG u to its proposal. "that the RAC"m not 
review and the NIB Yill not .pprovo any 1& Yl1m recombinant DNA experiments thlf. 
alter huJlWl lera !i4e cells or earty human embryos." He stated that iA cUscussion at 
the RAC meetin, this wu roferrod &0 in terms of IOAe therapy with the jmplicatioA 
that these ceUs would be used wiib fertiJizaUon techniqu.. ud reiaplaated. Dr. 
EpsteiD. stated there wu & dil'ference betwoen such &Ild olpe.rimentation 011 lorm. coUs 
themselves which are never reimpluted. Be u.teel for cla.rificatiOll of this pomt by the 
CRG. 

Dr. Neyman responded by SWin, that if til. jnterest is jA studyJn, basic mechanisms 
then there are many animal models available for study with pleAly of .research to stiU 
be dOAe. Dr. NeyDWl stated. JJa contrast 10 wort with &Ili.als. -that JI the realm ot 
.research moves into workin. "ith humu material then the &leAda. either elplicit or 
hidden. will be 1h1f. the ultimate purpose is 10 modifY hUJIl&4 ,era coUs for the purpose 
of const..ruct.iD.. beUer humaa. beill' .... 11. ..... to us that th, ... are many lood reasons 
to dray the line before doia. aoditlcations of huaan ,erm llA. cells because by 
incremental Ita,. it ... ill .., ... t.uaUy lead to e .. hanteme .. \. therapies in the IeI'm line 
with ulluo"n cOllsequencH 10 tuwre .en.ratio.lls.· 

Dr. Epstein then ated Dr. NeYman jf he fett lbat the OAly conceivable use for ,erm 
li1l.e therapy ",auld be Cor eAhucemeAt therapies .r&ther thm tre&tm.ent of otherwise 
untrea&able lenetic ctisorders. Dr. Neyman respoAded that that in his opinio.ll,enetic 
clliIorders are validly t.rea&ed i.D. people "ho already ezist &ad ha •• aeAeUe cIiIeue. If 
you are matinl.enotic modifications to ZJ,oces. you ate • coollrUetia I III iadividual 
who doesn', yet ezis&." If Lb.e pu~ ... to easu.re that t..m .. that have cel1&iA 
,eAetic deJ.e&l yould have AorJll&1 children. ·ordinary "Aetics yould ,Asure Ullt if 
appropria&e .. JectioA ...... aniJabl.: If that', not the ,oaf. "thea the ,Oil ault be 
som..thin. 00. the order of ,toYtb e.llhancem. • .Ilt. .. If it js ewer to .ahance ,toY1.h by 
,eAetic therapy 00. the zygote. peopJe ",jU demud it. and jf aot prohibited by statute or 
by recommendation there "ill be & autet for it a.o.d it yiU be done." Dr. EpsIOiA 
pointed to the Caet that at. ' ..... at there are quite vocd people ",ho beUeve that curreAt 
methods of preAatal en"nolis and selective aborUon are repreh.nsible. 

Dr. 'falters added that the BUJIIA Gene Therapy SubcoJllJ'llit&e, hu &Uem.pted to teep 
abreast of laboratory teieace resuU. that may be pertinent to hum .. ,elle thenpy or 
other kinds of humaa ,enetic alterations. with stale-of -the-an lectures from eJperts in 
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the fi.ld. lAd that aLC.hou.h .,... ... .oic .laboratory stu4iet ..... C&ti.o. plac. ia l.8iaa.ls. 
th.re is ao iD.dic&l.io.o that aay ia:,OSLlla&or is coasideriD.1 ."lyiD. this techaiqu. to 
humaa. beialS. 

14r. Mitch.ll pom ... out. that at the Juuuy. 19S6 ..... tiIl. the RAe dn'oted th. mUn 
afteraooJl to &.b .... aoeed el,.rts, Dts. MIt&iD., JIi11.r. aad Puuaa, "ho III forth tile 
•• .o.raJ .ci • .oce perlai.oiAl to Cobia ..... or acttri'y lAd th .... it".. aU direeted ........ 
severe le.o.tic: dial.... lurlJler .. rel._ •• public eduCllioll coDClnaial such 
,xperim • .oCAtio.o. thl NIB Reetahinll' IlIA THio;. BuUtlio pubUlb .. a Mlltllaati&l 
portioa of those remarks i.o the curreat. iaIue ia aa effort. to stimulate discustloo and 
.t.onrle4le ia this atea. 

Dr. YI alta.tl .ovid "That the RAC Ilpprove th. nco.meocl&t.iool of the HualA GIlle 
Therapy Subcommittee. as.& fortb in tab 1271, "ith &.be ame.odme.ot livea in tab 1278'-
The motion 'V1lS seconded by Dr. johasoa . 

Dr. Davis cOJlUllladed Ms. Witter for ,,118& il, ~ved to be & major Ibm ia position 
"'"eea tho oJ'i,iaal CRG subJaissioA lad Ms. YiIt.r's state ... at betore the RAC. Dr-:. 
Davis aid Ms. Wilt.r's UII of th. term ". this time" is & li.oifict.D.t ellule trom &h." 
orilina! CRG positioa "hich h. sa.id h. had fouad to be "ullft-cooterYWv •• .,m."hat 
...... blia. peril",. that of th • .more el1N.m. fUadamentalilt. .tilldt of .... lilioa. "hieh 
are so c.rtain &.bat they're rilh' &.bal there's 00 room for tIl • .tind of democratic process 
of p ...... we adjUIt.lD..At aad Ibifts from tim. to D. that "e',.., &Cultomed to 1.0 our 
SOciety." He said &.b. issue .00" see.med to boU do"n to "hether these .issues should be 
4edt with in the Guidelines or simply as it it at. 1'retJ8At. ill the "Points to CoAsi4er" 
document. 

Dr. Davis s&aI8d he qreed "ith Dr. N.wJlWl &.bat it is 00" possible to instiU I.nes jnw 
~ aaima1a.r .. ceUs. Bowever. sinc •• v.ry hilh pereen .... of the c.11s so treated fail 

ud &mon.1 \hose that. are viable 1L ce11ain perceJUaae h&ve lrav. defec\S i.D.t.toduced in. 
th.m. AO res90Asible _Idied reseucher "ould Ya.a.lto undert&t. lUeh esperia.ats 1.0 
b uman.s at Lbis ti.me. 

Ms. Wilker said lbat CRG hu brou.h, the iIIue up." that public discussiofl (&11 tate 
place well in. advuce of tho lAC receivial MY such propo-.ll. as 09"" to 4i.KuIliAI 
the .maUer "'hil' a proposal 11 On the table. Mr. MiteheO aid that lb. RAC HumID Gene 
The .... 'y Subcommittee .eeC.iap..,.. &Aaouaced ".U ahead of u.. &Ad are ahra)'lopea 
10 Ille ,Public; hopetuJIy CllG members could attend th • .m. .. liD.,S. Ms ... Uk.r stated &.bal 
she .ppreciates that th. proc .. is aa. OpeA Oll •• but. tile .... tiA.S .... stiJJ so •• "hat 
Umieed becau. of their tatial ,lace in the "ash mlton.. D.C ..... &~ th.re uy be 
penoll. "ho detire to coa .. at. ".110 are iA other pAt"la of the cou.ot.ry. Sh._d. "it', aot 
• com.m.e.ol. a.cessarily. that the process IS it is tilht flOW is. problem. but dlat &.be 
,rocest Aeeds 10 be .spa.a.ded, &Ad I'm Aot necessarily jMJWoI that ia the purY! .. of 
the RAe itself." 

Dr. Newmao said "Dr. Davitllid that the techJLiques "ould h •• to be v.ry much beuer 
established ill alee before it "ould be coa"mpJaf.ed 10 do ,.rm liae I.aetic 
IAllfleeria, aD hum&lls. lAd that seems very much to ailS the poiDt that w. put. 
fOMiud. "hich is that aD ....... r ho'V "'eJJ ... lish.. ia mic. th... techoiqu,s 
became. to do it oa hu ..... beinlS would be CO be aula, b.UIIltA belals ud the hullWl 
species as a "hole. b.cause of coune w.'d have th. ,rol'.oy or I.ottically ea,intend 
iIldividuals. iIlto I.Il elp.rim •• u&l .,seeJll. &ad Ulls JJ precisely "hat "e oppo .... 

Dr. Miller trom tile FDA sca&ecI thM h. believed sever&l.-J1ioos made by &.be a«i w.re 
ill-choseA or iAaccunte. He IU.&ed that ev.A if &.be techllolo,y were .. "lil..,le 10 
auemp' lerJA JiIle leae Ib.erapy. &.bat tile first auempts "ouJd very ualik.ly be aimed at 
.aha.a.ce.eAt or at attempted i.anion ja cIomiAut lea.tic cliaeues. lAd ntb..r "ould 
more lik.ly be an attompt. lO jo"ne.oll io recessivII I.o.tic cU ... s "h.re there were 
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two affected pareAts. homOZfloul rec8llives, where the probability of produciAl 
affected offsprinl would be 100 percent. 
Seco4d1y. he believed it disinleAuou. to SUllest Lbere is "idesJu'qd con.AIUI, before 
lbe first human trials of a BnI technique. He pointed to the first. clinical trials of the 
Jarvik artificial heart lAd oral contraceptives where the safety ud efficacy "ere 
reaUy unDown. He said the reason one does clinical trials is that the nuances of these 
tech4iques i4 JIlU are AOt t40wA, lAd C&DAOt be kJlown, before Lbey are done. &Ad 
that this is the reason for stringent re,ulation by local !RBI ud central oversight by 
agencies such IS the FDA. 

Ms. Wilker respoAded that. the reuoa the atG is raisiAg these issues at this poillt ill 
time is that they see the science 0.0 tbe threshhoJd of ae" development aad that they 
believe it is time for sloy progress ao.d for raisinl QUesti04S before moving ahead. She 
stated that with certaJa &eChAoJo,ies that 'We use, such as loy~dose radiation, we are still 
learning the rids and benefits, ao.d that we should learn from our esperie4ce with 
these technologies aad Joot c10sely at emeraing technologies. 

Dr. Konret stated he was ,ea.erally opp0se4 to proposals which set out prohibitory 
IUIU&,e such IS. -the RAC "ill Aot ... lad the NIH "jIJ not..: If the aim of the CRG is to 
encourage open discussion, it would be rather better to leave the gatUs QYo. Further. 
he Cett ambiluity contained iA some of the CRG proposed lUIU&le further clouds the 
issues of what is to be prohibited. Therefore, be vas opposed to the proposal. 

Heariag 110 further comment. Mr. MitcheU called for. vote 011 the motioll to accept the 
recommendations of the RAC HUJDIA Gene Thenpy Subcommittee as set forth in lab 
1271. and as amended by tab 1278. lUll a vote of 18 in favor, none opposed, and one 
&bsten tion.. the motion "&1 carried . 

........,. Mr. Mitchell lhanked the _emben of the Committee for RespoAsible Genetics and 
hoped that they attend future meeti.D.gs of the RAe Subcommittee on Human GeAe 
Therapy. 

VII. PROPOSED AMENDED POINTS TO CONSIDER IN THE DESIGN AND SUBMISSION OF HUMAN 
SOMATIC-CElJ GENE THERAPY PRarocoLS 

Mr. Mitchell called on Dr. Walters to discuss the proposed amended ·Points to Consider 
hi &.he Design and Submission of Human Som.tic~CeU Geae Therapy Protocols" (tabs 
1262. 1272. 1273, 1276). 

Dr. Waltors remlnded the RAC that there had been I commllllent made &0 review Ille 
-Points to Conlicler- at least annually fot polSibJe revision. He stated that tab 1272 
specifies tour chuges "bich "ere proposed by the Subcommiuee at its AUlust a, 1936. 
meeting and is foUowed by. draft of the docusent iAcorporatiaa thue ch&Ales. Dr. 
Walters wenl throulh each of the ehUlos yith the RAC. He stated that there had beeA 
clistributed to the RAe t.dditlont.1 techaiC&l. .... ndmeAts 'Which are. iA put. •• respGD.SO 
to comments of oae of the subcommittee members who could not be a' lbe AUlust 8. 
1986, meetins. These amendments are: 

"Page 3. footnote 1: Revise ud add RNA. 'SeCli04 ]lJ-A-4 ap'plies 
both to recombinant DNA aad to DNA 01' RNA derived from 
recombiaan' DNA.' 

HPage of. footnote 2: Update Ftdera.I blister reference. ' ... please 
soe the Federal Rtlistl[. Volume ~ I. p. 23311. 1986: 

"Page 10. pan. (b); Revile list. of contaminating materialS . 
. ... elimin.1e a.ny conWDj4aU.D1 materials (for esampJe. 
VL30 RNA. other nucleic acids. or proteins) or .. : 
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"Page 10, put (c): Revise Aew poiAt. 10 that it does Aot uk 
invest.illlOts &0 demonsttl&e ,lIa .. --.aCt oC somethia •. '(c) 
If co-cuUlTItiOll i •• mploy", .. at tiads of c.U. an MiaS 
used Cor co-cultivation? ..... PI are beia. latea (and 
Ul&ya ulld with their .alitivity) CO deted aad .WUau. 
any cOAtamillatinl materil1s7 Specifically, "hat tests are 
beiDI doAe to assess the material to be returAed to the 
patient Cor the presence oC liTe or tilled donor cells or 
other nOll-vector materials (for eJample, VL30 sequeAces) 
originating from those ceUsr 

"Page 10, p&tt. (d): Revise Ile" point, so thac. it does not 1St 
iATesti,ators to demoJlstrate ablence. '(d) If methods other 
than. those covered by a-c are used \0 introduce IlIW 
I'Jletie inform.uoJl into targ.t ceUs, what. steps are being 
talen to detect and eliminate any contaminating materials? 
What-are ... r 

"Pa,e 12. part b, third line: Add. word fot clarification. '1.11 "hat 
p.rceJltqe of ceUs does elpHtSioJl fJ'Om JA.! added DNA 
occur"" 

Dr. Walters moved that the RAe acc.p, the revised "Points to CoJlslder" at tab l2n with 
the further techAical amendments just cUJcussed. reflectiJlI the recommendations of 
the Human Gene Therapy Subcommittee &Ad its consulta.nts. Dr. EpsteiJl seconded the 
motion. 

Dr. Epstein noted that ~ 1276 conwua'c-JnJmber of SUSIesC.ioAs fJ'Om Dr. Howard 
TemiA. most oC "hlch yere accepted. but OAO oC which (pile 6. llAe 1) 1fIS not. Dr. 
Temi4 had poiAted out that it is possible lb. .. ceUs oth.r than bon. marrow c.Us might 
b. used. Dr. Epstein staled Dr. r.min's sullesc.ion could be Iccomplished byeliainating 
the "ords "bono marrow" from this 58alence which curreAtly reads. " ..... , .. by 
inserting. properly functioning gene In&o • patient's bOA. m .... ro" c.lls iA Ii&m ...... 

Dr. Johnson and Dr. Piron. both noted that lb. lanlullo belins "Uh .... 1." and is 
Gleant only as an esample. Dr. Walters stated that if th.n .. ere AO qualifie,. on the 
pbrase "into. pati.nl'. ceUs," it could be iAterpreted that c.his nft' ,.ae could 10 in(O 
&Jly ceUs iAcludin, possibly ,e,.. line cens or reproductive cells, whicby 11 &lot th. 
iAtentioA. Dr. £psteJa llreed 10 drop this issue Cor now. but reques&ed lb. a.1t time the 
IUbcommiUee meets. th.y consider chUlinl Chis sentence to IOmethinl lit.. "The 
purpose ot somatic-c.ll gen. therapy is to treat an individual patient's somatic c.Us." 
and theA add on esaaples if a.ppropriate. 

Dr. hpp asted the meum, of the term. "contamination" iD. the a." test. ... hich had 
be.n added as PliO 10, pan (d); Dr. Epstein .nplied it presumably meant thesamo IS in 
part (b) Oil. the ..... e pas. "hich had been prtrf'iously defined. Dr. N.iman Aoted that in 
part (c:) on the same p., •• the c1uityin, telt, "(0.1 .• YL30 sequences)" 'ppeatS. 

The molion "IS put 10. vote by the Chair and was passed unuimously, by a vote of 19 
to zero with no abstentions. 

Nt. Mitchell then caLled for uy other busi.oe.. that any member detired 10 brin, 
befor. lbo committee. Dr. johnson uted about lbe comaiuee 'P.POin&ed by lb.. NIH 
Director to review the PStlUdlJ.r6lJitls .UclA' field test aad "ondered if lbe paael had 
concluded th.jr report. Dr. Talbot repHed Lbat lb. committee bad not fin1sh.d th.jr 
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.ork but. that it. ... IALicipated to be coacluc1e4 .iclljn the aen feY ... eeks. 

VIII. MURE Mt}J1HG DAIES 
Mr. Mitchell d.irecced &he committee', .... tloD 10 tab 1275 •• JiIC.ia, of future meeti.lll 
dates. ud reaiaded Lb, members Lblt lb., DIIt two meeti.o.,s of Lbe RAC 'Would tate 
place OD February 2. 1987 ud juAe .5. 1987. 

Mr. MitcheU .Iloted that the l.llsUtute of Mediei.lle is pJanDi.ll1 .. sym,POsium on human 
,ene therapy i.Il Wuhm,lOn. D.C. on October n-16, 1986. and .Iloted Dr. Walters is 
playi8g a key rol. io the proar ... 

II. ADjQURNMEta 

Mr. Mitchell called Cor lAY other U.llOllDC4NU8U1 or buliA .. to come beCore the 
commiuee. aad heuln, aoa. uked for. MUoa to adjourn. The modon WIS made by 
Dr. Da.vis. seCO.llded by Dr. Cohe.ll. and after duJy votina O.ll the motion Mr. MitcheU 
declared the meeting adjourned. 

~;-------------
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William j. Ga.rtland, Jr., Ph.D. 
ElecutiveSecre~ 

I hereby certify that. to the best of my 
tnollledge. the foreloinl }.fioutes and 
Attachments a..re accurate &ad complete. 

Robert E. Mitch,U. LL.B. 
Chair 
Recombi.llut DNA Advisory Committee 
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Appendix L-lU-Specifut4piPNi!MJa 

t Scope of the Guideli.net 
I-A-Purpose 

The purpose of these Guidelines ia to 
specify practices for COlUltruCting and 
handling cn recombinant DNA 
molecules and (ii} organisms and viruses 
containing recombinant DNA melecules. 
I-B-De!iItilion of Recombinant DNA 
Molecules . 

IT1 the context of these Guidelines, 
recombinant DNA molecules are defined 
8S either (I) molecules which are 
constructed outside liviD, cells by 
joining natural or synthetic DNA 
segments to DNA molecules that can 
replicate in 8 living r:ell. or (ii) DNA 
molecules tbat result from the 
replication of those deecriMdiD (i) 
above. 

Synthetic DNA ugments likely to 
yield a potentially harmful 
polynucleotide or polypeptide (e.g., a 
toxin or a pharmocologically Betlv. 
agent) shall be considered 8S equivalent 
to their natural DNA counterpart. if the 
synthetic DNA segment is not expressed 
in vivo a8 II biologicany active 
po lynucleotide 01' polypeptide product. " 
is exempt from the~ 
I-C--4leneraJ Applicobl1ity 

The Guideline. are applicable to all 
recombinant DNA research within the 
United States or ita terrliorie, whic:;h ia 
conducted a t or 8POIltIortId by an 
institution that receive. any support for 
recombinant DNA research £rom the 
National Institutes of Health [NIH). This 
includes research performed by NIH 
directly. '. '" . '.~'-. 

An individual receivlns IUpport for 
research involvillg' recombinant DNA 
must be at'soclated with or sponsored 
by an institutioft that can and does 
assume the responsibilities assigned in 
these Guidelines. 

The Guidelines are elio applicable to 
projects done abroad if they are 
supported by NUl funds. If the host 
country, however. has established ru_ 
[or the condwtt., ~DNA 
projects, tb$te ~Qf~1 
with those rules IMJ"be _milled to 
NIH in lieu of compliance with the NIH 
Guidelines. The NIH reserve. the right 
to withhold funding if the sorety 
practices to be employed abroad are not 
reasonably coIlBiatent with the NIH 
Guidelines. 
I-D-GeneroJ Definitions 

The follOWing terms. which are u&ed 
tbronghout tbe Guideline •• al'. defined 
as follows: 

~~=:!E="~~ ~=:r=:~:n." . recombinaftf ancf/arthe. host celts 

J:-I)..S. "Dtrectoc" 
means the 01>..., other 
officer: or emplOJ*idl NIB tQ Whom 
authortlJ: ...... ".t~. 
IL .. 

be 
of 
used 
and [Ii) 
and laboratory . . provide 
physlcaj barrRtftt,whWi are applied in 
varying desreH~ to the 
esUmaltdbio~bioMfety 
levels are dPalbed in Appendix G, 
Theae of 

stringent. 
Ex~ .. 'n·· ih1naPlDNAs by 

their very .... lead theawelvu to a 
third COI:ltai_ 
the ilPIJIlI.O~ 

bani.PI 
the infectivity ON/illhiuJe 
{plasmid or vima)for apecific hosts. or 

in whWrthey repUcste can be 
,9Mtlc.Uy detipd to decrellse by 
many onIen of mapitude "-
probability of dissemination of 
recombinent DNA. outside the 
laboratory. Further detaU. on biologreal 
containment may be found 1ft Appendix 
I. 

As thea. three means of containment 
are complementary, different le~ of 
containment appropriate for 
experiments with different l'ItCOmbinants 
can be estabU.hed by applylna variova 
combinations of the phyelcal and 
biological barriel'l akml with II constant 
use of the lte,pdarct practices. We 
consider theie categorie8 of 
containment separately in order that 
such combinatIOn, ~ be conveniently 
expressed tn tH GutdaliBeL 

In constructing theM GlIid.eliMa. it 
was neceaB8l)' to define bouodery 
conditiona for the diffennt levela of 
physical and biPlosic8l ~grjJli~...a 
for the clanl!lJ.t@lJ!ilf' .' .... Widen 

~frn~='::~=~aU existing and uti ~ on 
spec:W~ thal-a.u.w 
partiGular-........ _.,..med O\lt 
under dit'Weat caru:litiau tbu . 
indicated here without affecttnari1lk. 
Indeed. we W'J8 tMt mdividuaJ 
investigaton d&viM ebDpIe Bad mota 
effectiyecontaima8llt~_ .. 
that inveat ___ udJIO~ 
changa.m "~tofl8rmit their 
use. 

III. Gul~f~~v"'~ 
Part m d:taaul188 Dpel_nta 

involving recombinant DNA. The •• 
experimentl have been divided tnto foUl' 
classes: 

tn-A. Experiments whleb require 
specific RAe review and tmtamt me 
Bpprov8l·~ lDiHatienoHfle 
experJment: 

1I1-B. Experiments which require me 
approval before initiation of the 
experiment: 

lll-C. Experiments whkb require me 
notification at the time of initiation of 
the experiment; 

IJI-D. Experiments which are exempt 
from the procedure I of the G.QdeliQea. 

IF AN EXPalUWINT. PAWlWl"O 
BWHa.AS8IJi..AAfJD ONBOP THE 
OTHER CLA.SSB8. 'l'UBRUI.B'Iil 
PERTAINING 1'0 a..MS ID-A MUST 
BE FOLLOWBD. H _ experiment tau. 
into Cla .. m..o aM into eithw CIa .. Bl-
B or III-C a8 well. it can be considered 
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exempt from the requirements of the 
Guidelines. 

Chanses in containment levels from 
those specified here may not be 
instituted without the ex preas approval 
of the Director, NIH (see Sections IV-C-
1-b-(:1), IV-C-l-b-(2). and subsections}. 

llf-A-Experiments That Require RAC 
Review and NIH and IBC Approval 
Before Initiation 

Experiments in this category cannot 
be initiated without submi8sion of 
relevant information on the proposed 
experiment to NtH. the publication of 
the proposalln the Federal Regiltar for 
thirty daya of comment. review by the 
RAC, and specific approval by NIH. The 
containment conditions for such 
experiments will be recommended by 
RAC and set by ND-I at the time of 
approva1. Such experiments also require 
the approval of the (BC before initiation. 
Specific experiments already approved 
in this section and the appropriate 
containmenl conditions are listed in 
Appendices D and F. If an experiment is 
similar to those listed in Appendices D 
and F. ORDA may determine 
appropriate containment conditions 
according to CBse precedents under 
Section IV-C-l-b-(3J-(gJ. 

If the experiments in this category are 
submitted for review to another Federal 
agency, the I!uhmltter shall notify 
ORDA: ORDA may then determine that 
such review serves the same purpose. 
and based on that determination. notify 
the submitter that no RAC review will 
take place. no NIH approval is 
necessary. and the experiment may 
proceed upon approval from the other 
Federal agency. 

ITI-A-l. Deliberate formalion of 
recombinant DNAs containill8 genes for 
the biosyntbesis of toxic molecules 
lethal for vertebrates at aD LJ:J..o of le88 
than 100 nanograms per kilogram body 
weight (e.g .. microbial toxins such 8S the 
botulinum toxins, tetanus toxin, 
diphtheria toxin. Shigolla dys8nleriae 
neurotoxin). Specific approval has been 
given for the clonill8 in E. coli K-12 of 
DNAs containing genes coding for the 
biosynthesis of toxic molecules which 
llre lethal 10 vertebrates at 100 
nanograms to 100 micrograms per 
kilogram body weight. Containment 
levels for these experiments are 
specified in Appendix F. 

JlJ-A-Z. Deliberate release into the 
environment of any organism containing 
recombinant DNA. except certain plants 
8S described in Appendix 1.. 

IlI-A-3. Deliberate transfer of a drug 
resistance trait to microclI'ganisms that 
are not known to acquire it nalurally 121. 

if such acquisition could compromise the 
use of the drug to control disease agents 
in human or veterinary medicine or 
agriculture, 

Ill-A-4. Deliberate transfer of 
recombinant DNA or DNA or RNA 
derived from recomb!mmt DNA Into 
human subjects [21J. The requirement 
for RAC review should not be 
considered to preempt any other 
required review of experiments with 
human subjects, Institutional Review 
Board (lRB) review of the proposal 
should be completed before submissin to 
NIH. 
JIJ-B-E>..p8riments That Require IBC 
Approval Before Initiation 

Investigators performill8 experiments 
in this category must submit to their mc. 
prior to initiation of the experiments, <1 
registration document th3t contains a 
description of: (i) The source(s} of DNA: 
(Ii) the nature of the insertE<d DNA 
sequences; (iii} the hosts and vectors to 
be used; [iv) whether a deliberale 
attempt will be made to obtain 
expression of a foreign sene, and. if 90, 
what protein will be produced; and (v) 
the containment conditions specified in 
these Guidelines. This registration 
document must be dated and signed by 
the InvestigRtor and filed only with the 
locallBC. The mc shall revil~w all such 
proposals prior to initiation of the 
experiments. Requests for lowering of 
containment for experiments in this 
category will be considered by NIH [Bee 
Section IV-C-1-b-(3)J. 

Ifl-B-I-Experiments Using Human or 
Animal Pathogens {Class 2, Class .1, 
Class 4. or Class 5 flgents {llJ as Hosl· 
Vector Systems 

lll-B-l-a. Experiments invo1vill8 the 
Introduction of recombinant DNA into 
Class Z agents can be carried out at BL2 
containment. 

I/J-B-l-b. Experiments involving the 
introduction of recombinant DNA into 
Class 3 agents can be carried out at BL3 
containment. 

lll-B-l-:c. Experiments involving the 
introduction of recombinant DNA into 
Class 4 8senls can ba carried out at BlA 
containment. 

lll-B-l-d. Containment conditions for 
experiments involVing the introduction 
of recombinant DNA into ClSBB 5 agents 
wiH be set on a case-by-c8se basis 
following ORDA review. A U.S. 
Department of Agriculture (USDA) 
permit is required for work with Class 5 
agents [16. 20]. 

11I-B-2-Experiments in Which DN/1 
From Human or Animal Pathogens 
(Class 2. Class 3. Class 4. or Class 5 
Agents (II) is Cloned in Nonpathogenic 
Prokaryotic or Lower Eukaryotic Host, 
Vector Systems 

Ill-B-2-a. Recombinant DNA 
experiments in which DNA from Class Z 
or Class 3 agents [1} is transferred into 
nonpathogenic prokaryotes or lower 
eukaryot€s may be performed under m.2 
containment. Recombinant DNA 
experiments in which DNA from ClR9s 4 
agents is transferred into nonpathogenic 
prokaryotes or lower eukaryotes can be 
performed at BLZ containment after 
demonstration that only a totally and 
irreversibly defective fraction of the 
agent's genome is present in a given 
recombinant. In the absence of such a 
dflmonstration, BU containment should 
be used. Specific lowerill8 of 
containment of BLl for partiLuiar 
experiments ciln be approved by the 
me. Many experiments in this categmy 
willlJe exempt from the Guidelines [ace 
Sections 1ll-[)....4 and Ill-D-5}. 
Experiments involving the formation of 
recombinant DNAs for certain genes 
coding for molecules toxic for 
vertebrates require RAC review and 
NIH approval (see Section IIJ-A-l1 or 
must be carried out under NIH specified 
conditions 8S described in Appendix F. 

III-B-Z-b. Containment conditions for 
experiments In which DNA from Cla~s 5 
agents is transferred into nonpathogenic 
prokaryotes or lower eukaryotes will be 
determined by ORDA following a case· 
by-case review. A USDA permit is 
required for work with Class 5 agentfl 
l18,20J. 
lll-B-3-ExfJeriments Invoiv'jng the Use 
of Infectious Animal or Plant DNA or 
RNA Viruses Qr Defective Animal or 
Plant DNA or RNA Viruses ill the 
Presence of HeJper Virus in Tissue 
Culture Systems 

Caution: SpeciaJ care should be used 
in the evaluation of containment levels 
Eor experiments which are likely to 
either enhance the pathogenicity (e.g .. 
insertion of a host oncogene) or to 
extend the host range (e.g" introduction 
of novel control elements} of viral 
vectors under conditions whicb permit a 
productive infection. In such eRses, 
serious consideration should be given 10 
raising the physical containment by at 
leasl one level. 

Note.-Recombinant DNA molecules or 
RNA molecules derived therefrom. which 
contain less than two-thirds of the genome of 
IIny eukaryotic virus (all virus from 8 single 
F!Imily 117] being considered identical [19]), 
may be considered defeclive and can be u/l.ed 



-
Federal Resister /.' Vat ~,&.'1· Wedn884ay. ~y 7. 1088 J Notices 1&961 

¥ --~~S ij b £ -£ !l . 
in the absence of helper under the condiU ... 
gpeci[led in Section lll-C. 

III-B-3-o. Experiments involving the 
use of infectious Class 2 animal viruses 
[11 or defective C1ass 2 animal viruses in 
the presence of helper virus can be 
performed at BU containment. 

/Il-B-3-b. Experiments involving the 
use of infectious Class 3 anima.l viruses 
[lJ or defecfive Class 3 animal viruses in 
the presence of helper virus can be 
carried out at ELa containment. 

/1l-B-3-c. Experiments involving the 
use of infectious Class 4 viruses [1] or 
defective Class 4 viruses in the presence 
of helper virus .IJl8y be carried out under 
BlA containment. 

Ill-B-3-d, Bxperjments Involving the 
use of infectious Class 5 r1) viruses or 
defective Ch~1!.8 5 viroses in the presen~ 
of helper virus will b& determined on a 
case-by-case basis following ORDA 
review. A USDA pennit is required for 
work with Class 5 pathogens (18. ZOj. 

lll-B-3-e. Experiments involving the 
use of infectious animal or plant 'litulietJ 
or defective anirnat ot plant viruses In 
the presence of helper virus not covered 
by Sections 111-8-3-8, JII-8-s-b, 1lI-8-
3-c. or Df-B-3-d may be carried out 
under BLt cqptainment. 

llJ-B-4-RecDmbinant DNA 
Experiments Involvins Whole Animals 
or Plants 

Ill-B-4-a. Recombinant DNA, or RNA 
molecules derived therefrom. from any 
source except for greater than two-
thirds of a ettkaryotic viral genome may 
be transfeITed to any non-human 
vertebrate organism and propagated 
under conditions of physical 
containment comparable to BLI and 
appropria te to the elllsnism under study 
(2). It i8 important that the investigator 
demoJl8trate that the fraction of the viral 
genome being utilized doesnotltJad to 
productiVft. infentlon. A l,lSlJA ~t is 
required for work with Class 5 agents 
[18, 201. 

llI-B-4-b. For all experiments 
involving whole animals and plants and 
not covered by Section lll-B-t-a. the 
appropriate containnulilt will be 
delermined by the me (:12). 
IIl-B-5-Experiments Involving Moro 
Than 10 Liters of Culture 

TIle appropriate containment wiH be 
decided bytbe me. Where appropriate, 
Appendix K. Physical Containment for 
Large-Scale Uses of Organisms 
Containing Recombinont DNA 
MoJecuh s, should be used. 

in 
can 

be out steLt COI!ltiil1iWtfilt. For 
experiments in this cateaory. 8 .~ .. 
reliBftation document ai described In 
Section Ul-8 lUust be dated,end sf81led 
by the in!e,8tig~'Of and fJled witIJ the 
local me at & time of tnitlatton of the 
experiment. 'I1le me . 
such to 

For whfcb all 
component.. non-Pllthogenic 
prokaryote. an4MDopathogenic lower 
eukary()tes r..JI .... Sectlon Ul-C and 
can b4l . 

species) or to another 
host by weu ~~cl~]08ical 
means; also. u..iIat.cotWal enUrely 
of DNA from an tuuryotic hOBt 
including its chloroptute. mitochondria. 

or plasmids (but exc1udina viruses) 
when propagated cmIy _that boat (or II 
closely related etMri- of the slime 
specie&). 

1lI-D-4. Certain specified 
recombinant DNA molecules that 
oonstst entirely of DNA segments from 
different species that exchange DNA by 
known phywiologicaJ processes though 
one or more of the segments may be 8 
synthetic equivalent. A Hst of such 
exchangerll wiU be prepared and 
per\adically revised by the Director, 
NIH. with advice of the RAe after 
appropriate noUce and opportunity for 
pubUc comment {see Section IV-C-l-b-
{IHell. Certain classes EIre exempt III of 
publication of these revised Guidelines. 
This list is in Appendix A. An updated 
list may be obtained from the Office of 
Recombinant DNA Activities, National 
Institutes of Health. Building 31. Room 
3810. Bethesda. ~I\ll'Jawl2!)89J. 

llJ-D-5. Odler daIaet olrecombinant 
DNA moleculea-:ildw Director, NIH. 
with advice of the RAe. after 
appropriate notice and opporbmity for 
publiC' oomment, finds that they do not 
present II lipifi1l8.nt rWt \0 health or the 
environment rue Sttct10n IV-C-t-b-{l}-
Ie]}. Certain clQaM 4J'8 exempt ll8 of 
publication of thete reviled Guidelines. 
The list is in Appendix Co An updated 
lilt may be obtai.,.,tkaa,.... Qfftu m 
RiB ..... National 
Insti . RuildJq t.t. Room 
S810, Bethe. ~ 20892. 
IV. Roles ud RespanlibUities 
W-A-PoJicy. 

Safety in acUvitlel involving 
recombinant DNA depends on the 
individual conductinJ them.. The 
Guideline.!! cannot anUcip.Mil avery 
possib1e situatiOn. ~ and good 
jUdgmlilDt are th keY _HIltials to 
protection of health and the 
environment. . . 

The Guidelines are intend~ to help 
the institution. lnatituUonal Bioaafety 
Committee fmC), BiulOliCfll Safety 
Officer [BSO). and PrlnclpallnvBstigator 
(PI) determine the eaCesuarda thet 
should be implemented. These 
Guidelines will never bec:ompklta Dr 
final. sinc(!'.u.,~~ .. 
in~~tDNA_tbe 
foreseen.. n:a..rore. itJ.1he 
resporWbiJily 0/ 1M i.rtaIitulion anfl 
those QSIIociDl«/ with il to adhere tQ 1M 
intent of the Guid«Ji1lt!lll 06 W611 Q8 to 
their specifiotJ. 

Each institution (and the mc acting on 
its behalf) is re8ponlible for ensuring 
that recombinant DNA adivities comply 
with the Guldelmea.Geneftll recopitkln 
of InltitutionetamhOrit!' IIIlId 
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responsibility properly establishes 
accountability for safe conduct of the 
research at the localleveI. 

The following roles and 
responsibilities constitute, an 
administrative framework in which 
safety is an essential and integral part of 
research involving recombinant DNA 
molecules. Further clarifications and 
interpretations of roles and 
responsibilities will be issued by NIH as 
necessary. 
1 V-B-Responsibility of the institution 

iV-B-1. General Information. Each 
inslilulion conducting or sponsoring 
recombinant DNA research covered by 
the:<le Guidelines is responsible for 
ensuring that Ihe research is carried oul 
in full conformity with the provisions of 
the Guidelines. In order to fulfill this 
responsibility, the institution shall: 

TV-B-l--a. Establish and implement 
policies that provide for the safe 
conduct of recombinant DNA research 
Hnd that ensure compliance with the 
Guidelines. The instituHon as part of its 
general responsibilities for implementing 
the Guidelines may establish additional 
procedures 8S deemed necessary to 
govern the institution and its 
components in the discharge of its· 
responsibilities under the Guidellnes. 
This may include: (1) Statements 
formulated by the institution for general 
implementation of the Guidelines. and 
lil} whatever additional precautionary 
sleps the institution may deem 
it p propria te. 

/V-B-l-b. Establish an mc that meets 
the requirements set forth in Section IV-
H-2 and carnes out the functions 
detailed in Section IV-B-3. 

iV-B-l-c. If the Institution is engaged 
in recombinant DNA research at the BL3 
or BlA containment level. appoint a 
SSO, who shall be a member of the mc 
and carry out the duties !lpecified in 
Section IV-B--4. 

IV-B-l-<1. Require that investigators 
responsible for research covered by 
these Guidelines comply with the 
provisions of Section lV-B-5 and assist 
investiaatol'll to do 80. 

/V-B-1-.s, Ensure appropriate training 
for the IDe chairperson and members. 
the 880, PIs. and laboratory staff 
regarding the Guidellnoll. their 
implementation, and laboratory safety, 
Responsibility for training IDC members 
may be carried out through the IBC 
chairperson. Responsibility for training 
1aboratory staff may be carried out 
through the Pl. The institution is 
responsible for a"ing that the P1 has 
sufficient training but may delegate this 
responsibility to the lBe. 

IV-B-l-f. Delennine the necessity in 
connectiol"' with Bach project [or health 

surveillance ·of recombinant DNA 
research personnel. and conduct. if 
found a.ppropriate, a health surveillance 
pl'Ogram for the project. [The 
"Laboratory Safety Monograph" (LSM) 
discusses various possible components 
of such a program-for example, records 
of a.gents handled, active investigation 
of relevant illnesses. and the 
maintena.nce of scrialserum samples for 
monitoring serologic changes that may 
result trom the employees' work 
experience. Certain medical conditions 
may place a laboratory worker at 
increased risk in any endeavor where 
infectious agents ore handled. Examples 
given in the LSM include 
gaslrointestinal disorders l.l rHl treatment 
with steroids, immunos!,!ppressive drugs. 
or a.ntibiotics. Workers with such 
disorders or t)'eatment should be 
evaluated to determine whether they 
should be engaged in research with 
potentially hazardous organisms during 
Iheir trea.tment or lIlnes8. Copies or the 
LSM are available from ORDA.] 

fV-B-l'-g. Report within 30 days to 
ORDA any significant problems with 
Gild violations of the Guildelines and 
significant research·related accidents 
and illnesses, unless the institution 
determines that the PI or mc has done 
so. 

/V-B-2. Membership and Procedures 
of the IBC. The institution shall 
establish an mc whose responsibilities 
need not be restricted to recombinant 
DNA. The committee shall meet the 
follOWing requirements: 

lV-B-2-a. The mc shall comprise no 
fewer than five members so selected 
that they collectively have experience 
and expertise in recombinant DNA 
technology and the capability to assess 
the safety of recombinant DNA research 
experiments and any potential risk to 
public health or the'environment. AI 
least two members shall not be 
affiliated with the institution (apart from 
their membership on the IBC) and shall 
represent the interest of the surrounding 
community with respect to health and 
protection of the environment. Members 
meet this requirement if. for example. 
they are officials of State or local public 
heal,th or envlronmenta.l protection . 
agenCies, members of other local 
governmental bodies, or persons active 
in medical. occupational health, or 
environmental concerns in the 
community. The B80, mandatory when 
research is bein8 conducted at the BU 
and BUlevels. shall be II member (see 
Section IV-B-4). 

IV-B-2-h. In order to ensure the 
competence necessary to review 
recombinant DNA activities. it is 
recommended that: (i) The lBe include 
persons with expertise In recombinant 

-
DNA technology. biological safety. ami 
physical containment: (ill the mc 
include. or have available as 
consultants. persons knowledgeable in 
institutional commitments and policitlfl. 
applicable law, standards of 
professional conduct and practice. 
community attitudes. and the 
environment; and (iii) at least one 
member be from the 11lbomtury 
technical stllff. 

lV-B-2-c. The institution shall 
identify the committee members by 
name in a report to ORDA and shall 
include relevant background 
information on each memher in slIch 
form and nl such tim!!s as ORO A nliH' 
require. 

IV .. B-2-d. No member of l:ln me m<ly 
he involved [except to provide 
information requested by the mq In the 
review or approval of a project in which 
he or she has been or expects to be 
engaged or has a direct rinancial 
inl~rest. 

IV-B-2-<1. The institution, who is 
liltlmately responsible for the 
dfcclivenesli of the IBC. may establish 
procedures that the IBC will follow in its 
initial and continuing review ot 
applications. proposals. and IJchvilies. 
(IBC review procedures are specified ,n 
Section IV-B--3-a.} ." 

IV-B-2-f, Institutions are encourl:lged 
to open lBC meetings to public 
whenever possible. conslstent with 
protection of privacy and proprit1tary 
interests. 

IV-B-Z-S. Upon request. the 
institution shall make available to the 
public all minutes of mc meetings Hlld 
a.ny documents submitted to or received 
from funding agencies which the latter 
are required to make available to the 
public. If comments are made by 
members of the public on mc actions. 
the institution shall forward to NIH both 
the comments and the [CB's response. 

iV-B-3. Functions of the iBG. On 
behalf oC the institution. the IBC is 
responsible for: 

IV-B-3-a. RevieWing for complitlnce 
with the NIH Guidelines recombinant 
DNA research as specified in Part III 
conducted at or sponsored by the 
institution. and approving those 
research projects that it finds are in 
conformity wilh the Guidelines. This 
review shall include: 

IV-B-3--a-{l}. An independent 
assessment of the containment levels 
required by these Guidelines for the 
proposed research, and 

IV-B-3-a-(2). An l:Issessment of the 
facilities, procedures, and practices. an .. 
o.f the training and expertise of 
recombinant DNA personnel. 



~ :~~~~~~~~. 
Federal RsaiMtr i v'aL,.~,"~.~ ..., f •. 18116' Nonce. 

! ,n, • "glU .. tl: . 
IV-B-3-b. Notifying the PI of the 

results of their review. 
IV-B-3-c. Lowerillg containment 

levels for certain experiments BS 
specified in Sections UI-B-2. 

IV-B-3-d. SeUing containment levels 
as specified in Section lll-BA-b and 1lI-
8-5. 

IV-B-3-e. Reviewing peri~~ 
recombinant DNA research beili8 
conducted at the institution to ensure 
that the requirements of the Guidelines 
are being fulfilled. 

IV-B-3-f Adopting emergency plans 
coveTing accidental spills a.nd personnel 
contamination resulting from such 
research. 

IV~""'rW,""'oB 
laboratory ~ 

/V-B-4-e. Providing technicB1ad'riC8 
to the PI and" me on research .. fa..,.. 
procedures. ,," " 

IV-JJ-s-c-(l). Mab the bUtlal 
determination of the required levelll of 
physical and biologiali containment in 
accordance with the Guidelines; 

/V-B-s-c-(2). Select~· 
ml~"'d practice. and taboratol7 
techniquesw _used in the r8tetlJ'.Ch; 

IV-1J-5...o-(3). Submit the initial 
research protocol 1£ covered under 
Guldeline8 Section Bl-A. W-e. or UI-C 
(and also subsequent changes--e.IJ .• 
changes in the BOurce or DNA or host-
vector system) to the IBC for review and 
approval or disapproval; and 

IV-B-6-o-{4J. Remain in 
communication with the me ~ont 
the ccmd~ oItheprojlld. 

Note.-Basic elements in developins IV-B+-d. PI RaporuIlIHlitilJll I'Iiol'tD 
specific pt'iX:lldurell for dealing with ~ ., '",,' ~::~~:~!a;~r;.~·il_'~" lRllkdlntl /tesearr:1t. The·PI ia ' spills of potentially haza:rQoU's ma\~~iL.~, responsible for: 
the laborat!¥i'.I1~ detailed in the L8M. .,.' IV-B-&-cl-(1). MakiIaB available to the 
Included ~ titfoiomation and references on' and laboratory .taft oopiee oftbe protooois 
decontamination "'lIt~r;,. plans. The the Guideline.:, . that deecribe the potential biohazards 
NIH and the Centers fo.r Dtsease Control are IV-~ Detenmne whstber th 
available to provide consultation and direct ______ ~ ..... a-.-..:__ and e prec:BUtiona to be taken: experimanta are 6IIym-.. "7 iRUoiuu m- JU B' ~ -'-1"1 1'-.... __ .... _ _.1 tr ini lI&IitW1ce. if neCI!tS88ry. 88 posted in the d f II d_-" v- -0-<.1, ... uuou .......... g auu Ii OS 
LSM. The imliluthm shall cooperate with the e an 0 OW lIW Q.P,FOpriate staff in the pncUcu aad tecJmiqultf 
Stll te and local public health departments procedures,' required to _ • ..r.tr 8Jldc1D the 
reporting any significant research·related proQed.m8l:_....,widi~ 
iIIneSll or accident thai appears to be a snd .,' 
hazard to the public health. /V-B-S..d-(3J,. JnIonslIneIbe ltaff of 

JV-JJ-3-s. Reportins within 30 lIBya to . the reasonlaDd"o ...... for any 
the appropriate InatUuUonal official and precaatia0ar7 tD~ praaticu adriMd 
to ORDA any significant problema with or requested,. ncb u Vaccllutioltl or 
or violations of the Guidelines and any serum ccH1ection. 
significant research-related accidents or IV-lI-$-e. PI/le$ponslbilitia During 
illnesses unless the me determines that the Conduct tI/ the B~Qn:h. The Pl ill 
the PI baa done 80. re8p0D8ib1e for: .. ~ . 

IV-B-3-h. The me JOay not authorize IV~ ... l' ........ ..rety 
initiation of experimen18 not explicitly performaceoftlae .......... that 
covered by the Guidelines until NIH the raqalred ~ __ . 
(with the advice of the RAe when tedml.queJ_....,... '. 
required) estabUshes the containment IV-~~ ad 
requirement. reportlasla wdtIaa to CJIItIlA.tbe BSO 

IV-1J...:3-J. Performins. IUch other (where appllcablet. 'MUI the me any 
functions as may be delegated to the significant problems pertaining to the 
me undel' Section tv-B-'1. operation and implementation of 

IV-B-4. BioJosicaJ Safety Officer. The containment prac:tice8 and procedure,; 
institution shall appoint a BSO if It IV-IJ..Ij..e-(3J~ ComIcttrla work enOfI 
engagM tn recombinant DNA research and condWocl:1hat..,. tetuk In the 
at the BLS or BU containment level. The relate ot..uoliJ.Dmaat DNA material.; 
officer shall be a member of the IBC, /V-~ I1.I:IariIlg tbe Integrity of 
and hts or her duties shaD Include (but the physical cOrdafamant {e.g.. biol .. l 
need not be limi . safety cabiae.ltHtd .. bioIosfcaJ 
JV~. periodic contaimnent {a .. purltJ and genotypic 

mspectiODB that la orr .tandaM. and pheootypic cbarameristics J. 
are rigorously fonowed~ IV-C-RespomibiJjties of NIH 

IV-B-4-h. 
the institution aU I nt pro\dems /V-C-l. Director. The Director, NIH. 
with and violations of the Guidelines is respOll.libla for ('J a1a~)iIh" the 
and aU significant research-related NIH GuWI'hu .... .nta· ..... ¥Ias 
accidents and illnestHHI of which the RecombinantDNJU.me.. (iQ 
BSO becomea awant unlen the BSO ovlH'HCt.b\l tuJrJaaplemlllltatHn, arad 
determine. that the PI haa done 10; (Ut) their final iD. ......... tIo& 

IV-JJ...f-f;. PeV8~~¥;, . The IlUatGl"· .... ~ .... 
plans for deallns with accidental qiDt undllr the G1IicIeJInes. that iImIhIt 0tlDA 
and personnel contamination and Guide mes. , and lAC. The ORnA'.~. 
investigaUna reoombimsnt DNA resea!'cll IV-B-6-c. ~ by the PI to undo\' 1M GuId.u-. tll'e admiDlatrative. 
laboratory accIdents, the IBG. The PI tha.Ih Advice frolDJhe RAe t. primariJ, 
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scientific and teohnical. In certain 
circumstances, there is specific 
opportunity for public comment with 
published response before final action. 

lV-C-l-a. General Responsibilities of 
Ole Director. NIH. The responsibilities 
of the director shall include the 
following: 

IV-C-l-a-{1). Promulgating 
requirements as necessary to implement 
the Guidelines; 

IV-C-l-a-(Z}. Establishing and 
maintaining the RAe to carry out the 
responsibilities set forth in Section IV-
C-2. The RAe', membership is specified 
in its charter and in Section IV-C-2: 

/V-C-l-a-(3j. Establishing and 
maintaining ORDA to carry out the 
responsibilities defined in Section IV-C-
:'l. 

IV-C-l-b. Specific Responsibilities ol 
the Director. NIH. In carrying out the 
responsibilities set forth in this section. 
the director or a designee shall weigh 
each proposed action through 
appropriate analysis and consultation to 
determine that it complies with the 
Guidelines and prellent$ no significant 
risk to health or the environment 

IV-G-l-b-(lj. Major Actions. To 
execute major actions the director must 
seek the advice of the RAe and provide 
an opportunity for public and Federal 
agency comment. SpecificaUy, the 
agenda of the RAC meeting citins the 
major actions wiD be published in the 
Fedemlilegister at least 30 days before 
the meeting. and the director will also 
publish the proposed actions in the 
Federal Rexistar for comment 8S lesst 30 
days before the meeting. In addition. the 
director'. proposed decision. at his 
discretion, may be published in the 
Federal R.eJiu. for 30 days of comment 
before tmal action is taken. The 
director's final decision. along with 
response to the comments, will be 
published in the Federal Register and 
the Recombinant DNA Technical 
Bulletin. The RAe and lBC chairpersons 
will be noUfied of this decision: 

/V-C-l-&-{lHaj. Changing 
containment leve1s for types of 
experiments that are specified in the 
Guidelines when a major action is 
involved; 

IV-C-l-&-{lHb}. Assigning 
containment levels for typel of 
experiments that ate not explicitly 
considered in the Guideline. when a 
major action is involved: 

1l'-C-l-b-(lHcJ. Promulgating and 
amending 8 Jist of classes of 
recombinant DNA molecules to be 

. exempt from these GUidelin88 because 
they consiet entirely of DNA segments 
from tpec ... that exchange DNA by 
known physiological processes ot 

otherwise do not present a significant 
risk to hea1th or the environment: 

IV-C-l-b-{lHdj. Pennitting 
experiments specified by Section III-A 
of the Guidelines: 

IV-C-l-b-{lHe). Certifying new host-
vector systems with the exception of 
minor modifications of already certified 
systems (the standards and procedures 
for certification are described in 
Appendix I-II-A. Minor modifications 
constitute. for example. those of minimal 
or no consequence to the properties 
relevant to containment): and 

IV-C-l-b-(lHfj. Adopting other 
changes in tbe Guidelines. 

IV-C-l-b-{Z). Lesser Actions. To 
execute lesser actions, the director must 
seek the advice of the RAC. The 
director's decision will be transmitted to 
the RAC and IDC chairpersons and 
publiched in the Recombinant DNA 
Technical Bulletin; 

IV-C-1-b-(2}-(a). Interpreling Bnd 
de\erminit'>S containment levels upon 
request by ORDA: 

IV-C-l-b-(2Hb). Changing 
containment levels for experiments that 
are specified in the GuideUnes (see 
Section IU): 

IV-C-l-b-(2Hc). AssigninS 
containment levels for experiments not 
explicitly considered in the Guidelines; 

IV-C-l-b-{2J-(d). Revising the 
"Classification of Etiologic Agents" for 
the purpose of,the88 Guidelines [1]. 

IV-C-l-b-(3). Other Actions. The 
director's decision will be transmittede 
to the RAC and !BC chairpersons and 
published in the RecombinQIlt DNA 
Technical Bulletin: 

IV-C-l-b-{3J-(a}. Interpreting the 
Guidelines for experiments to which the 
Gu.idelines specifically assign 
containment levels: 

1l'-C-l-b-{3J-(bj. Setting containment 
under Section lH-B-l-d and Section IU-
B-3-d; 

IV.,.C-l-b-{3}-{c}. Approving minor 
modific:ations of already certified host-
vector systems (the standards and 
procedures for such modifications are 
described in AppendiX: I-III: 
lV~-1-b-(3)-(d}. Decertifying 

already certified host-vector systems; 
IV-C-l-b-(3}-(e). Adding new entries 

to the list of molecules toxic for 
vertebrate!! (see Appendix F): 

IV-C-l-b-{3J-(f). Approving the 
cloning of toxin genes in host-vector 
systems other than E. coli K-12 (see 
Appendix F); and 

/V-C-l-b-(.1 )-(8). Determining 
appropriate containment conditions for 
experiments according to csse 
precedents developed under Section IV-
C-l-b-(2)-(c). 

IV-C-l-b-{4J. The director shall 
conduct. support, and sssist training 

programs in laboratory safety for IBC 
members, B90s, PIs, and laboratory 
staff. 

IV-C-2. Recombinant DNA Ad~'isorJ! 
Committee. The Recombinant DNA 
Advisory Committee {RAG} is 
responsible for carrying out specified 
functions cited below as well 8S others 
assigned under its charter or by the 
Secretary. HHS, the Assistant Secretary 
for Health, and the Direclor. NIH. 

The commm~il shalt constst of 25 
members including the chair, appointed 
by the Secretary or his or her designee. 
at least fourteen of whom shall be 
selected from autborities knowledgeable 
in the fields of molecular biology or 
recombinant DNA research or in 
scientific fields other than molecular 
biology or recombinant DNA research. 
and at least six of whom shall be 
persons knowledgeable in applicable 
law. standards of professional conduct 
and practlce. public attitudes. the 
environment, public health. occupational 
health. or related fields. Representatives 
from Federal agencies shall serve 8S 
non-voting members. Nominations for 
the RAC may be submitted to the Office 
of Recombinant DNA Activities. 
National Institutes of Health. Building 
31. Room 3Bl0. Bethesda. MD 20892. 

All meetings of the RAC will be 
announced in the Federal Register, 
including tentative agenda items. 30 
days in advance of the meeting with 
final agendas \if modified) available at 
least 72 hours before the meeting. No 
item defined as II major action under 
Section IV-C-l-b-{l) may be added to 
an agenda after it appears in the Federal 
Register. 

The RAC shalt be responsible for 
ad\'ising the Director, NIH, on the 
actions listed In Section IV-C-l-b-(l) 
and IV-C-1-b-(2). 

IV-C-3. The Office of RecombillGlIt 
DNA Activities, The ORDA shall serve 
8.S a local polnt lor information on 
recombinant DNA activities and provide 
advice to a11 within and outside NIH 
including Institutions. 890s, PIs, Federal 
agencies. State and local governments 
and institutions in the private sector. 
The ORDA shall carry out such other 
functions 8S may be delegated to it by 
the Director, NIH. including those 
authorities described in Section lV-C-1-
b-(3).ln addition. ORDA shall be 
responsible for the following: 

IV-C-3-a. Reviewins and approving 
lBC membership: 

JV-C-3-b. Publishing in the Federtll 
Register: 

/V-C-3-b-{l). Announcements of 
RAC meetings and agendas at least 30 
days in advance; 



Note.-lf the ageDda for an RAe JIJIiIetiDt ill 
modif"le(\, ORDA abn mab the reviled 
agenda available to anyone upan reqUett at 
least 72 hours in advance of the meelin,g. 

IV-C-3-b-(2), Proposed major action. 
of the type fsllins under Section ry..c-
I-b-{l) at leu. 3O""1*_~RAC 
meeting at which they will_ ' 
considered; and 

IV-C-3-b-(3}. The N1H lfuector's final 
decision on recommendations made by 
the RAe, 

IV-C-3-c. Pubiishins the 
&combiIKml DNA Technical Bulletin: 
and 

IV-C-3-d. Sen-bta a. executive 
secretary of the RAe. 
JV~OIJHwNIH~". 

Oth .......... .,t.'ibalfbe 
retp(llllll6le,. ....w,ins maxfmum 
contaln01fmt (BU) fadtitiee, tnapectlns 
them periodically •• n4 iD8pec1inr other 
recombinant DNA facfHtiee II deemed 
nece:aSaI')'. 
IV-D-Comp/jOl'lCCl 

A •• CIIIIditiort .. NUl fundiDs 01 
recom.bilMUd DNA ~ ......... 
must eDRl8.'''tuch -.ucb ' 
conducted .. ' ..... .,,,,,,,,,,, ' 
in8titutioD.l~oI the IOUfCe 01 
fund-DB. shan c:oiDpIy wfth these 
GuideliDlUL The poIIdn OR 
noncampliaDC:e are u .follows: 

lV-D-l. AD NDi-fundedpr0jeet8 
invonriD8 recombinant DNA techniques 
muat £10mply' with the NIH GutdeUnes. 
NonoomplillDt» may result In (IJ 
suspension, limitation. O1'lfmDiDaliill:« 
flIlImcj.I .... BII£& .. ~ 
and of NIH hmds fOl" otD. leoc .... 1I!1lt 
DNA 1'8Ie8ICh at the inetitutlon. .. (it) • 
requirement for prior NtH approval 01 
any or aU recombinant DNA projects at 
the Institu tion. 

JV-D-2. AU 1IOIl.MH r.ded prejeeta 
involvil18 recombinant DNA techrtlqun 
conducted at or 8pODSOI'9d h)' an 
iIUllitution that receMl& NIH fund& for 
projects inyolvtna auell ...... iTl:\ttf 
comply with the NDf Gaideline'l. 
NoftcompHauc:a may reAh in: (i) 
SuspeuaioD. UmitaluD. GI' .......... on of 
NIH funda for rac:ombfnaRl DNA 
research at the iJutitution, or (Ii) 8 
requirement for prior NIH approval of 
IiIllJ or aU reoommnant DNA })l'Ojecta at 
the imltituticm. 

IV.../J-a. 1nf00000don concemill8 
noncomplisllC8 with the Guidelines may 
be brought forward by ~ penan.11 
should be delivered' to both NIH . 
(ORDA) and the relevant Institution. 
The illatHutkm. ....,.u, ~ tftlt 
me. shall take appropriate action. Tbe 
in8titution .hall f0J'W8ro a r:mnplete 
report of the Incident fO ORDA. 
recommending any further action. 

1V-D40 ire ... WMreNlff; pose&. 
to suspend, limit. Of tmnlnatir i:8Dd&1 
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VI. Voluntary Compliance 

VI-A.-Baslc Policy 

Individuals. corporations. and 
institutions not otherwise covered by 
the Guidelines are encouraged to do so 
by following the standards and 
procedures set forth in Parts I-IV or the 
Guidelines. [n order to sinipJi£y 
discussion. references hereafter to 
"institutions" are intended to 
encompa88 corporations, and 
indlvidual8 who have no organizational 
affiliation. For purposes of complying 
with the Guidelines. an Individual 
intending to carry out research involving 
recombinant DNA 18 encouraged to 
affiliate with an institution that has an 
me approved under the Guidelines. 

Since commercia] organizations have 
special conceml. such a8 protection of 
proprietary data. 80me modifications 
and explanations of the procedurel In 
Parts I-IV are provided below. in order 
to address these concerns. 
VI-B-IBC Approval 

The ORDA will review the 
membership of an institution's lBC. and 
where it finds the mc meets the 
requirements set forth in Section IV-B-2 
will give its approval to the me 
membership. 

It should be emphasized that 
employment of an IBC member Bolely 
for purposes of membership on the lBC 
does not itself make the member an 
institutionally affiliated member for 
purposes of Section IV-B-2_. 

Except for the unaffiliated members. a 
member of an me tor an institution not 
otherwise covered by the Guidelines 
may participate in the review and 
approval of a project in which the 
member has a direct financial interest so 
long as the member has not been. and 
does not expect to be. engaged In the 
project. Section IV-B-2-d is modified to 
that extent for purposes of these 
institutions. 

Vt-C-Certilication of Host· Vector 
Systems 

A host-vector system may be 
proposed for certification by the 
Director. NlH. in accordance with the 
procedures let forth in Appendix I-U-A. 

In order to ensure protection for 
proprietary data, any public notice 
regard1ns a hoat-vector system which is 
d~ll!ld b, the institution 8S 
proprietary ~er Section Vl-E-l will be 
luued only .fteroonlultation with the 
institution u to tbe content of the 
notice. 

VI-D--Requests 101' Exemptions and 
Approvals 

Requests for exemption, or other 
approvals required by the GuIdelines 
should be requested by following the 
procedures set fortb in the appropriate 
sections in Parts l-IV ofthe Guidelines. 

In order to ensure protection for 
proprietary data. Bny public notice 
regarding a requeat for an exemption or 
other approval which is designated by 
the institution as proprietary under 
Section VI-E-l will be issued only after 
consultation with the institution as to 
the content of the notiae. 
VI-E-Protection of Proprietary Data 

In general. the Freedom of Informa tion 
Act requires Federal agencies to make 
their records available to the public 
upon request. However, this requirement 
does not apply lOt SDI.Ons other things. 
"trade secrets and commercial and 
financial information obtained from II 
person and privileged or confidential." 
18 U.S.C. 1905, in turn makes it a crime 
for an officer or employee of the United 
Stales or any Federal department or 
agency to publish, divulgE!. disclose. or 
make known "in any manner or to any 
ex.tent not authorized by law any 
information coming to him In the course 
of his employment or official duties or 
by reason of any examination or 
investigation made by. or return. report 
or record made to or filed with, such 
department or agency or officer or 
employee thereof, which information 
concerns or relates to the trade secrets, 
[or) processes ... of any person. firm. 
partnership. COrpofstion, or 
association." This provision applies to an employees of the Federal 
Government. includins special 
Government employees. Members of the 

. Recombinant DNA Advisory Committee 
are "special Government employee II." 

V1-E-l. In submitting to NIH for 
purposes of complying voluntarily with 
the Guidelines. an institution may 
designate those items of information 
which the institution believes constitute 
trade secrets, privileged. confidential 
commercial. or financial information. 

V/-E-2. If NIH receives 8 request 
under the Freedom of Information Aot 
for information 10 designated. NIH win 
promptly contact the institution to 
secure its views as to whether the 
information (or some portion) should be 
released. 

V1-E-3. If the NIH decides. to release 
this Information (or some portion) In 
response to a Freedom of lnformatlon 
reque&t or otherwiae. the institution will 
be advised: and the actual release will 
not be made until the expiration of 15 
days after the inltitution is 80 advised 

except to the extent that earlier release 
in the judgment of the Director. NIH. is 
necessary to protect against an 
imminent hazard to the public or the 
environment. 

VI-E-4. Presubmission Review. 
VI-E-4-a. Any institution not 

otherwise covered by the Guidelines, 
which is considering submission of data 
or information voluntarily to NIH. may 
request presuhmission review of the 
records involved to determine whether if 
the records are submitted NIH will or 
will not make part or all of the records 
available upon request under the 
Freedom of InFormation Act. 

V/-E-4-b. A request for 
presubmission review should be 
submitted to ORDA along with the 
records involved. These records must be 
clearly marked as being the property of 
the institution on loan to NIH solely for 
the purpose of making a determination 
under the Freedom of Information Act. 
The ORDA will then seek a 
determination from the HHS Freedom of 
lnformation Officer. the rellPonsible 
official under HHS regulations (45 CFR 
ParI 5) as to whether the recorda 
involved (or some portion) are or are not 
available to members of the Public 
under the Freedom of Infurmation Act. 
Pending such a determination the 
records will he kept separate from 
ORDA files. will be considered records 
of the institution and not ORDA, and 
will not be received 8S part of ORDA 
files. No copies will be made of the 
records. 

VJ-E-4-c. The ORDA will inform the 
institution of the HHS Freedom of 
Information Officer's determination and 
follow the institution's instruction'S aa to 
whether some or all of the records 
involved are to be returned to the 
institution or to become a part of ORDA 
files. If the institution instructs ORDA to 
return the recorda. no copies or 
summaries of the records will he made 
or retained by HHS. NIH. or ORDA. 

VI-E-4-<I. The HHS Freedom of 
Information Officer's determination will 
represent that official's judgement at the 
time of the determination as to whether 
the records involved (or some portion) 
would be exempt from disclosure under 
the Freedom of InrOrDlation Act if at the 
time of the determination the records 
were in ORDA files at a request were 
received for them under the Act. 
Appendix A-Exemptions Under 
Section Ill-D-C 

Section 1U-0-4 states that exempt 
from theso Guidelines are "certain 
specified recombinant DNA molecules 
that consist entirely of DNA segments 
from different species that exchange 
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DNA by known physiologies) pl"OClnSes 
tho. one or more of the sea I ... may 
be 8-•• etil, ......... Jent. A Usf ofsncb, 
~ w11!bepmpared and 
pe~ . 1$J. Director. 
NlH. wtth.""aACafIer 
appropriatenoticil ami ---::'ili-public comment (aeelieelioll ;-.;, 
(tHc)). Certain classes are ._.".'of 
publication of thes6 revised Guideline •. 
The list is In Appendix A." 

Under Section nI-D-4 of these 
Guidelines are recombinant DNA 
__ -.that1U'e! {1} Composed 
eDdreJy of DNA 8egmen" from one or 
more of the ol'ganiams within a lubli.t 
and (2J to be propagBted in any of the 
organisms within a sublist. - -
[Classification of Bergey's Manual of 
Determinative Bacteriology. 8th edition. 
R. E. Buchanan and N. E. Gibbons. 
editors. Williams and Wilkins Company: 
Baltimore. lfll4.) 

Although these experiments are 
exempt.. it is recommended that they be 
performed at the appropriate bio81lfety 
level for the host or recombinant 
ol1J8Diam (for biosafety levels see 
Blasafely in IJicrobioiogical and . 
BiomedicoJ Loboro'oriS8, 1st Edition 
(March 1984). U.S. Department of Hearth 
and Human 'Services, Public Health 
Service, Centers for Disease Control. 
Atlanta, Georgia 30333, and National 
Instltuw. of Health. Betlwda. Maryland 
2089Z}. 

SuM'st A 

1. Genus &{;herichia 
2. Genu Shigella 
3. GeDu Salmonella (Includill8 Aril!01la) 
4.eem.~U!r 
5. Genuf CitrtJbucter (including Levinea) 
6. Gemrs K1ebttittlJa 
7. Genu. Erwinia 

a~~n:=::~ 
Q.'SertriJfu ma~ 
10. Yel'Binia enteroco/itica 

Suhlist e 
1. Bacilllls $ublilis 
2. Bar.J1Ju~ licherriformis 
3, Bacillus pumilus 
4. BaciJ/1IS Slobisii 
5. BaciJ/us mger 
6. Bacilws nulo 
7. &Jcillus omylaJiquefflf:itJns 
8. Bacillull atBrrimus 

Sub/isle 

1. Streptomyces aureofucien~ 
2. Streplomycelt rimo$us 
a. Streptomyces cotIlicolor 

SIIb/fst D 
1. Streptomyce~ griseus 
2. Streptomyces cyaneus 
3. Streptomyces veI1EZUela/it 

1. 

SublistF 
1. Streptocoucus sanguis 
2.$trePlOt.:lOCl1l!ltJ$~ 
S. Streptococcus faecaJh 
4. St1'8plOCOOt;lO iJyogIPP9S 
6. StreptococCUII mut(lnB ,'.-~: \,;., 

APPENDIX a.--.a~.f_'" MICIlOORGA.JItSMSON-". ..... 
OFHAZA.RD~L 

Apptlndix B-I-C~ • 
Etiologic Asenltl···" 

. The original re{erQIl"fot dtfa 
CllllSificlltion wa\,tht puWica.ton 
Classification of Htio/OB/cal ~ on 
the Basis 01 Hazard, 4ta )lJJ. 
1974. U.S. Department· . 
EducatiOtl1n~. :.~== Service,C 
OmCflef~-
30333. For the purpolle.t'OI"·. 
Guidelines. this list has been.~ by 
the NIH [1]. _ . 

Appendix B-J-A. Cloa. J Apnl$. AU 
bacterial. pantaUic. PgaL viraL ' 
rickettsial. and chlamldi,,1 qenta not 
included in higher classes. -

Appendix B-I-8. Class 2 AgwI& 
Appendix B-J.".{fJ...l~ I1Dct81'idl'Agiilm. 
Acinetobacter cfJlCQaCliticus 
Actinobaci}}us-aD " 
Aero " J. 
Arizona ·.a1)UfotypeS 
Bacillus anthroc/g 
Baniele/la·all spedes 
Borrelia recurrenli8. B. Vinc;ellU 
Campylobt:zcltg f'trJw 
Campylobacter ieillni 
Chhlmydlft~ 

c. 
C. pselldalubelr"Cu/'Jilis. 
C. py-og(mes. C. renale 

Edw(Jrdsiella tarr/iJ 
Erysipelothrix inlfidiQ6V' 

Escherichia ca1i-aU~~=:=:::J 
strains 

HaemophiJuB 
Klebsiella-all 
Legialle1la pm,umlopJ~iJa 
Leptospira inte~nB-aJt motypee 
l.isterio·allspeoie..··' . 
MorQ}celJa·all specie. 
M.),Gobacteria-ail epecfa except those 

listed in Clan a 
Mycoplosll!lo-an .JfIJCd .. Meept 

Mycoplosma mpw/diJIIl.Ild M7f:OPiosma 
ugoluc/iae. which aM lit Clan • 

Neisseria 

ShigeJlo-all speclet. and aD IIIII'OIJpeI 
Sp~lrof?I!l- rte.;. op/MlI'll 
Stapby~ OUMI6 
~{lU4 moniJifon»t. 
~ pneumonlae 
Sl1tlptoCDcCU8 PYt1fllJ'lft1lf 
Tl'fPOIlIIIIKI (JoroteUlJlt 7. pt'JJJidum. _ T. 
·,."..U8 

VibrkJ t:.hoIeroe 
Vibrio poranemo/yticus 
y",..,.,~ 

Appendix B-J-B--2. PuDpl (A,seDta. 
ActlnomYCJete8 finch.tdtng N«:ordio 

species. Actinomyces spedft, MId 
A.rachma propiMla) lZl 

BJatJtomyces dermoliiidis 
Cryptococcus neofort11Ol'1t1 
Paracoccidioides bro:t!iliell&is 

Appendix 8-/-8-3. Parasitlc~.s. 
Endamoeba histolytic(} 
Leishmania sp. 
M:reglerla sruberl 
Schistosoma mansorti 
ToxoplwllltJ sandi; 
ToxQCOl'O eaR. 
Trk:hiMllo fIPiEoJis 
Tryponoll)lntl CNZi 

Appendix B-I-B-4. Viral • .RicJUIllB.iaJ. 
and Chlamydia! Agents. 
AdeoovimBU-~,"," 
Cache ValJfty vil'U1l 
~A fMJd II~"""'" 
Cyto~ 
~--nlypa 
Encepholamy«rHdititlrin.lt IBMCI 
'J~"iIwII 
HortPaMrm. 
H~II8Ocla!l!d IrMilJeD rnal1lri&1 
Herpes viruses-except Herpesvirus Bimiot' 

(Monkey B virus) whk:h Is in Clau 4 
Corona Vil'WlBB 
Influe.MII ~n !J'p8ll ~:1t1PfU,1 

34. which is in Clasa 1 
Langal virus 
Ly~ WllMI'f1tIm 8Sfl11 
Meas/es virus 
Mumps. virus 
Prlrttinf/uenZl11fiJ'U$-&1f types except 

Parainfluenz8 virus 3. SF4 strain. which 
ill in Clna 1 

Pt1/iOW11Ise!I-II.U types. wild and 
IIttenuoted 

Poxvirustl's-aJl types except Alast.rim, 
Smallpox. and Whitepo% whidl aN CIiIlIII 
It MId MtmAl1Tpglt ~ aepatllng on 
fIl[:pt!It'fmimhf tit In Cla .. 3 or crus .. 

Rabi .. v}ros--aD strains except Rabies 
trb¥.Jet l"iruswhidt should be daded in 
CIao! 

Reoviru$es-all types 
Resplmlory syncytial V/11I8 
Rhinoviruses-a!l types 
Rubella viros 
Simian riroses--alllypes except 

Herpesvirus ltimioe (Munkey B ttiros) 
lind MumuI?J viros which are- m Clast .. 

Sinabil!J I'l/"/18 
Tellsaw v/I'fNI 
TurilX1k virus 
Vacr;iniu virus 
VariceUa 'II'frmr 
Vesicular stomatitis vjnls j 31 
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Vole rickettsia 
Yellow fever virus. 17D vaccine strain 

Appendix B-I-C. Class 3 Agents. 
Appendix B-/-C-l. Bacterial Agents. 
Bartonella-all species 
Brllcella-allspec:les 
Froncisel/u tularensis 
Mycobacterium avium, M, bovill, M. 

lubercuJosis 
Pasteurella multocide type B ("buffalo" 

and other foreign virulent strains} (3) 
Pseudomonas mallei [31 ' 
Pseudomonas pselldomoilei IS] 
)'prsinia pestis 

Appendix B-l-C-2. Fungal Agents. 
Coccidioides immitill 
Histoplasma capsula tam 
J/istoplusma capsula/11m var, duboisii 
Appendix B-I-C-3. Parasitic Agents. 
Nune, 
ApPfmdix. i/-I··C-4. Viral, Rickettsial. 

and Ch/un1},riialll .. .;ents, 

IlfonAey po", when us*,d in vitro 14] 
Ilrbmoiruses·all strains el(cep! those iII 

Class 2. and 4 lArbovirllses indigenous to 
the United Stales are in Class ::I except 
Ihose listed in Clan 2. Weal Nile and 
Semlihi Forest viruses may be classified 
up or down depending on the conditions 
(If use and geographicalloeatian of the 
laboratory.] 

D<'llsue virus when used for tr!lllsmissinn 
or ilniOlll1 inoculation experiments 

LPrlptwc}'lir; chorivmellirwitis viruIJ (LCM1 
filchettsia-all species except Vule 

riclieltsia wflen used for tral1smi3sion or 
80lmnl inoculation clIperiments 

Yellow fever virus-wild, when used in 
vitro 

Appendix 8-I-D. Class 4 Agents. 
Appendix B-I-D-1. Bacterial Agems. 
None. 

Apptwdix .11-/-0-2. Fun,r;al Agents. 
Nune. 

Append;;" 8-/-D-3, Parasitic Agents. 
Non!!. 

Appendix B-l-D-4.. Viral, Rickettsial. 
and Chlamydia) Agents. 

Emla fever virus 
Monkey pox, when used for tfilnsmisSion 

or animal inoculation ex.periments [4J 
Hemorrhogic fever 08t?lltS. Including 

Crimean bcrnorrhagic fel'er, (Congo). 
fUllin, and Mac;hupo viruses. and others 
as yet undefined 

Herpel;virus .~imi(!e (Munkey B ~'ir;ls) 
Lasso virus 
Marburs virus 
Tick-borne encephalitis virus complex, 

Includlns Russian .'prins-summer 
encephalitis. Kyosanur forest disease. 
Omsk hemorrhagic fel'er. and Central 
European encephalilis viruses 

VfJ!18ZUeion equine 8ncephaJitiIJ drus. 
epidemic strains. when used for 
transmission or animlll inoculatioll 
expll'timenls 

Yel/ow feller virus-wild, when used for 
transmission or animal inoculation 
experimenla 

Appendix B-lJ-C)ossi/icollon of 
Oncogenic Viruses on the Basis of 
Potential Hazard [5) 

Appendix B-JI-A, Low-Risk 
Oncogenic Viruses. 

Rous sarcoma 
SV-40 
CELO 
Ad7-SV40 
Polvoma 
Bovine p8pilloma 
Rat mammary tumor 
Avian leukosis 
Murine leukemia 
Murine sarcoma 
Mouse mammary tumor 
Rat leukemia 
Hamster leukemia 
Bovine leukemia 
Dog Sarcoma 
Mason·pfizer monkey virus 
M8rek's 
Guinea piS hel'p(>ll 
Lucke (Frog) 
Adenovirus 
Shope fibroma 
Shope papilloma 

Appendix B-Il-B, Moderate-IUsk 
Oncogentc Viruses. 

Ad2-SV40 
Fe LV 
HV Saimiri 
EtlV 
SSV-l 
GatV 
HV al"I~,~ 
Yaba 
FeSV 

Apptmdj)( B-/Il-CJl1S8 5 Agents 

Appendix B-/II-A. Animal Disease 
Organism!; W'hich are Forbidden Entry 
into the Unilpc/ Slates bJ'Law. 

Fuvl and mouth disease virus. 

Appendix B-lll-B, Animal Disease 
Organisms and Vectors Which are 
Forbiddef' Ent:.,,· into the United States 
by USDA Po iiC}'. 

African horse sickness virus 
African swine f!1Vl,'f ,iruB 
Bmwoitia brdsnoiti 
Boma disease vlru& 
Bovine infe(,lious pe'echial fever 
Cm!lel pllX virus 
Ep~,emeral fever viru~ 
Fowl plague \'il'U8 
Goat pox virus 
Brig cholera virus 
LoupJng ill dru9 
Lumpy skin disease virus 
Nairobi 8heep d18£:1i8C virus 
Newcastle diseBse virull [Asiatic etraina) 
t.lycoplosrna mycoides (contagious bovine 

plouropneumonla) 
Mycoplasma (lsalactiae (contagiOUII 

agalactia of aheep) 
Rickettsia l'umiaalium (helJrt wl'llerl 
Rlrt Valley f"Hlr virus 

Rhinderpesl virus 
Sheep pox vil'uS 
Swine vesicular disease virus 
Teachen disease virus 
TrypanQsoma vivox (NaganaJ 
Trypanosoma evansi 
Theileria POI'VO lEast Coast fever) 
Theileria i:mnulata 
Theileria luwrencei 
Theileria bOllis 
Theileria hiroi 
Vesicular exanthema virus 
Wesselsbron disease virua 
Zyonema 

Appendix lJ-IlI-G. Organisms Which 
may 110t be Studied in the United Stotes 
Except at Specified Facilities. 

Small pox [4] 
Alastrim 141 
White pox l4J 

Appendix B-/V-Footnole8 and 
ilejeTences of Appendix B, 

1. Tlw urig!n,,1 reference for Ihis 
clnl>sHication was the publication 
CIr~sSlfication of Etiolosic ~ents on the 
Basis of Hazard. 4th edition. Jul)' 1914, U,S, 
Dep8rlment of Health, Education. and 
Welfare, Public Health Service. Center for 
Disease ContrQl. Office of Biollafety. Atlunla. 
Ceorgia 3033;1. For the purposes of these 
Guidelines,. this 1i.!!1 has been revi.!!ed by Ihllo 
NIH. 

2. Since the publication of the classification 
in 1974 [ll. the Actinomycetes have been 
wcl1lssified 3S baclerilll ruther thun fllngal 
tl:~r·1its. 

3. A USDA permit, required for import Bnd 
inters'ate transport of pathogens, may be 
oLtnined from the Animal alld Plant Health 
Inspection Service, USDA, Federal Builrlins, 
Hj<,lIsvil1e, MD :!0782.. 

4. All activities, including storagll or variola 
and whllepox. are restricted to the single 
national facility [World Health Organization 
(WHO) Collaborating Cenler for Smallpox 
Research, Centers for Disease Control. in 
Atb,!';!a]. 

5. ,VaUor.aJ Cancer illslitlite Safet}· 
S{{lIIaards for Research Involving OllCI)g811ic 
Viruses (October 1974), U.S. Dcpartment of 
He(l~lh, Education. and Welfare Publication 
No. {NIH) 75-700. 

6, U,S. Department of Agrkulture, Animu! 
and Plant Health Inspection Service, 

Appendix C-Exemptions Under 
Section III-D-5 

Section lll-D-5 stales that exempt 
from these Guidelines are "Other 
classes of r~combinant DNA molecules 
if the Director. NIH. with advice of the 
RAC. after appropriate notice and 
opportunity for public comment finds 
that they do not present a significant 
l'iGk to health or the environment (see 
Section lV-C-l-b-(lHc)). Certain 
classes are exempt as of publication of 
these revised Guidclinea." 

The follOWing classes of experiments 
are exempt under Section III-D-5 of tbe 
Guidelines: 
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Appendix C~I-Rflcombin(1nt DNAs in 
Tissue Culture. 

Recombinant DNA IDOl.ecuJU 
containing leal thaII one-balf of any 
eukaryotic 8QICDhIt {an viruses from a 
single Family (4) ~~ 
identical (5)] that are propagated Bnd 
maintained in ceUs in \isBue culture arc 
exempt from these GWdelines with the 
exceptions listed below. 

Exceptions. EXperiments de.'7cribed in 
Section Ill-A wbich require specific 
RAC review and NIH approval before 
initiation of the experiment. 

Experiments involving DNA from 
Class 3, 4, or Ii orxanisPl8 [ll or cella 
known to be infected witn thlll8,aata. . 

Experiments involving the deliDerate 
introdm:tion of genes coding for the 
biOtJynlheaia of moleculea toxic for 
vertebrates (lI8e Appendix Fl. 
Appendix C~/l-Expf1riments Involving 
E. coli K-12 H06t- Vector Systems 

Experiments which use E. coIiK-t2 
hoat-vector systems. with the exception 
of those experimenlslisted below, are 
f!xempt from tbeae Guidelines pl'ovided 
that: (i) the: E. GOIi hoat shall not contain 
con}ugation ~t p1aamilh or 
generalized traDlCh.dDJ phages; and (ill 
lambda or lambdoid or Ff 
bact.e.riophages or nonc.onjugative 
plasmids [Z) shaH be used as vectors. 
However. experiments involving the 
insertion into E. coli K~lZ of DNA from 
prokaryote. !hal exchange genetic 
inforllUltioa ls} with E. coli may be 
performed with 8Dy &. t»Ji. k-JI vedar 
(e.g., conjugative pfumid). WhaD. 
nonconjtlgau.e netw ~ \leed. the .B. 
co/iJ(-Uho.tmayamraincontugaHon-
proficient plasmids either autonomous 
ot integrated, or generalized transducing 
phages, 

For these exempt laboratory 
experiments. BLl physical containment 
conditiop are recoramended. 

Fol' large-8cal~ {LS) fermentation 
experiments DLl-LS phya4cel 
contaiame.nt cOlIditiona .re 
recommended. However. foUowina 
review by the IBC of appropriate data 
for 8: particular host-vector system. some 
latitude in the application of BLI-LS 
requirements as outlined in Appendix 
K-D-A through K-U-F is permitted. 

ExceptionJI. Expertmente cletlcribed in 
Section Ill-A which require specific 
RAe tevlew and NIH approval before 
initiation of the experiment.c 
Expe.rimea"~I'" DNA l'tom 

Cla .. a. .. OIlS OJpniflDUl(l} or from 
cells known to be infected with these 
agents may be conducted under ' 
containment conditions specified in 
Section JU-B-2 with prior me review 
and approval. 

Large-scale experiments (e.g., more 
than 1G lit9r6 of culture} [aquile pl:ior 
IBC revitt'" and approval (see Section.c~ 
1lI-B-S}. 

E 
do 

.. cMit,8r.ue. ." flia c, J,' 

oflMolPeellllea toxic for 
verteb~(.ee Apptmdt~ Fl. 
Appel'H'liz C ... ~ lTwt>Iving 
Sr;lf,:charomyces Host- Vector SYlltems 

Experiments whk.h use 
Saccharomyces cerevisiae host-vector 
systems. ...... exceptiaaof . 
experimel::ata littecl~ .. ~ 
from - . 

Expe ,. 
Saccha ............. 
systema. withtbe~ol 
experiments listed below. .. e!lQtmPt 
from th.ese Guidelines. 

For these exempt laboratory 
experiments. 13Ll ,Apical containment 
conditiou are ~Dded. 

For large-scala ___ ~)l], 
experimenta 

review llyt'he 
for II particular Ildltt",rector 
latitude tn the 01 BU-LS 
reqldrementa as '. in.i\ppendix 
K-I1-A thro.X~Jq~rtled. 

Exceptkins. ~nta described in 
Section m-A WMCl ~re specific 
RAC review .nd NJPI &pproyal before 
initiation of the 

conducted 
conditi0D8 
with prior )Ba.lftJnlCl'" llJIPfOval. 

Large-sca.le ~ £e.s.. more 
than 10 liters of cult ute} nqufre prior 
rBC review lind approva1(lee Section 
IIl-B-5). 

Any Bspa1'Og8niaiJaclllu8 sfJbJilis 
strain which does not revert to a 
sporeCormer with a freQUI!IIH:~ 
than 10-7 can be 
with the trlC(:eDt:lon 
listed 

FOor I~:::-:;;= experiments 
containment t:~are 
recommended. Ho .... roDowing 
review by the me or appropriate data 
for 1:1 particular b08t-VfCtor system. i!:ome 

latit~de in the appIiCllti~,,?~ 
reqUlrements as out!lltm~' . 
K-U-A through K-Q:-f ia ~ 

~:;:-==·tlUn 
RAC~Bmf~b~N 
iniUaUOll or tIle uperfmet:tt. 

Experiment. ill'vot'iing Cle.a. a. 4. or i 
organisms (11 or ceDs known to be 
Infected with these agents may be 
conducted under containment 
conditions specified by Se~~ 
wUh.1Wqr,~""c .. d ..... "" 
La~,,_!W_-(q.. ... 

than 10 lit.ranl ~) require prior 
mc review and approval (see Section 
[U-B-S), 

Experiments involving the deliberate 
cloning of senH codins for the 
biosynthesis of molecules toxic for 
vertebrates (see Appendix F). 
Appendj](C-V-&C~ 
EJemenlll oI~Aa;jllHtQ~ 

Recombiftq\nNA~ derived 
entirellt Ina _It ............ 
II'IemeaIa of .... 018 aI A.Dated lwIow 
{in~ _1de veeton COMtJ'ue1ed 
from vectorIt ~ in Appendfx C:J. 
propagated and maintained in 
organisms Hated below are exempt from 
thelie Guidelinu. 

Baclliul aobtill. 
BacU1ua~., '. 
Bacillul tichwBf .... 0 

Haem ...... .. 
Baclltu._ 
BllcUlu.~ 
Bac.ila.. tmMa ' . 
BadJlu..no 
Bacllh_msw 
Bacillu. at~ 
Bacillull am,~tiWe 
BaciU .. ethrad. 
Baclilu """i Bacin. ........... ·,,·c 
S~lIUl'ft8 
Staphylococcus eptdennidi& 
Staphy~ f:aJ'IIIOtUf 
ClostricBum ... ~ 
Pediococcu& damno.u8 
PediococCU8 pent0l3ceUi 
PediocoCCU8 aclditacticl 
Lactobacillus callei 
lli~eriB Bfa)'! 
Listeria mUl'fllyi 
Listeria monocytOjJl.lleI 
Streptococcua~' 
Strep~ apli'dUie 
Stre~~ 
Strepl~_lmrfout' 
Strep\OCOCCUIL cremorill 
Streptococcus pneumonia! 
StreptococcUB avium 
StreptocOCCUll laeadll 
SVeptocooou. elirJoau. 
Stre~ua 1IObrinu.a 
Streptol:occU8 laclia 
Strept~cua mutaDA 
Streptococcus equlsimlfl. 
Streptococcus thermophylu8 " 
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Slr~ptoCOCC\l5 milleri 
StreptoCOCGUS durans 
Streptococcus mitior 
Streptococcus ferus 

: 

Exceptions. Experiments described in 
Section III-A which require specific 
RAe review and NIB a.pproval before 
initiation of the experiment. 

Large-scale experiments (e.g .. more 
than 10 liters of culture] require prior 
me review and approval (see Section 
IIl-1l-5J. 

Experiments involving the ddiberate 
clolling of genes coding for thl'! 
hiosynthesis of molecules toxic rOf 
vertebrates (see Appendix F). 

Appe1ldix C-\/!-Fm;lno!es and 
R('/I.In'!t1ces of A.ppendi,,, C 

1. The original reference to organisms BS 
CloSS 1. Z. 3. 4. or 5 refal'll to the classification 
in the publication Classification of Etioloaic 
/lge"ts 0(1 the Basis ofH(uCiro. .f!n Edition. 
J\!ly 1974; U.S. Department of H!'aUh. 
Ed:Jcalion and WeJrafB. Public Health 
Service. CfInlers far Disease Control. Office 
of Biollafety. Atlanta. G~orgla 30333. 

The [)trector. NIH. with !l.dvjct~ of the 
R"Fomhimml UNA Advisl>ry Commit lee, mily 
reviAt! the classification for the purposes of 
these Guidelines {seo SeclionIV-C-1-b-{21-
[dJj. The revi!led list of organisms in each 
class ia reprinted in Appendix B to these 
Guidelines. 

2, A subset uf non-conjugative plasmid 
vedors are also poorly mobilizable (e.g .• 
pBR3Z2. pBR313J: WherE! practical. these 
vectors should be employed. 

3. Defined as observable under optirnal 
laboratory condilion!l by transformation. 
transduction, plloge infection. 8.1,Id/or 
clInjagation with transfer of phage. plasmid: 
and/ur chromosomal genl:!lic informiition. 
Note thai this definition of exchall!;tl may be 
Jess Illl'lllgerd than that applied to exempt 
organisIns under Section 1I1-D-4. 

4. As clasllified in the Third Report of the 
fnhmllllional Committee Oil Taxooomy of 
Vif1.18tlS: Cla8sificalion lind Nomenclature of 
Viruses. R.E.F. Matthews, Ed: lnterviro\ogy 12 
\129-296)1979: 

S. ie:, Ihe lotal of all genome!! within 8 
Family shall no\ exceed one·hllif of the 
genome. 

Appendix D-Actions Taken Under the 
Guidelines 

As noted in the subsections of Section 
IV-C-l-b-(1). the Director, NIH. may 
lake certain actions with regard to the 
Guidelines after the issues have been 
considered by the RAC. Some of the 
actions taken to date include the 
rollowing: 
Appendix D-[ 

Permission is granted to clone foot 
and mouth disease virus in the EKl host-
}'ector .system consistil18 of E. coli K-12 
and the vector pBR322, aU work to be 
done at the Plum Island Animal Disease 

• Center: 

Appendix D-ll 

Certain specified elonea derived from 
segments of the foot and mouth disease 
virus may be transferred from plum 
Island Animal Disease Center to the 
facilities orGc~cntech, Inc .. of South 
San Francisco, California. Further 
development of the clones at Genentech 
has been approved under BL1 +EJ<1 
conditions. 

Appendix D-Jlf 

The Rd stmin of Hemophilus 
influenzae can be used as a host for the 
propagation of the cloned Tn 10 tet R 
g{'I~e derived from e. coli K~12 
employing the non-conJugative 
Hemophilus p!a~mid. pRhFOf185, under 
Btl conditionll. 

Appendix D-H' 
Permission is granled to done certain 

subgcnomic segments of foot and mouth 
d1gellse virus in HVl Bacl1lus subtilis 
and Saccharomyces cerevjsiae host-
vector systems under BL1 conditions at 
Gencntech, Inc .. SO!Jth San FrHocisco. 
Califomia. 
/lppP. ndiy IJ-.. V 

Permission is granted to Dr. Ronald 
Davis of SlanJord University to field test 
COfn plants modified by recombinant 
DNA techniques under specified 
containment conditions. 

Appendix D-Vl 

Permiss;uu is granted 10 done in E. 
coli 1<-12 under BLl physical 
containment conditions 8ubgcnomic 
segments of rift valley fever virus 
subject to conditions which have been 
set forth by the RAC. 
Appendjx D-Vll 

Attenuated laboratory strains of 
Salmonella typhimurium may be used 
undElt HLl physical containment 
conditions tD screen for the 
Saccharomyces ctue~·isiae 
pseudourLdine synthetase gene. The 
plasmid YEp13 will be employed 69 the 
vector. 
Append},,, D-VJIJ 

Permission is granted to transfer 
certain clones of subgenomic segments 
of foot and mouth diseaae virus from 
Plum Island Animal Disease Center to 
the laboratories of Molecular Genetic$. 
Inc .. Minnetonka. Minnesota. lind to 
work with these clones under BLl 
containment conditions. Approval is 
contingent upon review of dala on 
infectivity testins of the clones by Ii 
working group of the RAe: 

Appendix D-IX 

Permission is granted 10 Dr. John 
Sanford of Cornell University to field 
test tomato and tobacco plants 
transformed with bacterial (E. cali K-12i 
and yt!fl.st DNA using pollen as a vect()f. 

ilppendix D-X 

Permission is granted to Drs. Steven 
Lindow and Nickolas Panopoulos of the 
University of California, Berkeley. to 
release under specified conditions 
Pseudomonas syringae pv. syringa/! unci 
Erwinfa llerbicola carrying in vitro 
gencrated deletions of all or part of 1he 
genes involved in ice nucleation. 

D-Xl 
A,lSrHcetus of Middl!~tcn, Wisconsin. 

may field test under specified conditions 
disease resistant tobacco plants 
pN~p,m·?d by recomhinant DNA 
techniques. 
Appendix E-Certified Host-Vector 
SY8tems 
ISee alllo Appendix I) 

While many experiments using E. coli 
K-12. 8occfwromyces cerevisiae and 
BacilhHI slI/.Jtilis are currently exempt 
from the Guidelines under Section m-D-
5. some derivathies of these host-vector 
systems were previously classified as 
HV1 or HV2. A listing of those systems 
follows: 
Appendix E-l-Bacillus subtilis 

llVl. The following plasmids are 
accepted as the vector components of 
certified B. subfilis HVl systems: 
pUBll0. pC1.94, pS194. pSA2100, pE194. 
pT127. pUB112, pC221. pC223. and 
pABl24. B. subtiJis strains RUB 331 and 
HCSC 1853 have been certWed liS the 
host component of HVl systems baffed 
on these plasl'!lids. 

HV2. The asporogenic mutant 
derivative of Bacillus !Jubtilia, ASB Z9B. 
With the following plasmids 88 the 
\:ector component: "UB11D.. pCl94. 
pSl94, pSAZlOO. pE194, pT1Zi. pUB112. 
pC221. pe223. and pAB124. 

Appendix E-ll-Saccharamyces 
cerevisioe 

HV2. The following sterile strains of 
Sal.;choromycea C81'BVisiQe, all of which 
have the ste-VC9 mutation, SHY1. 
SHY2, SHY3, and SHY 4. The follOwing 
plBsmids are certified for use: YIpl, 
YEpZ. YEp4, YIp5, YEp6. YRp7, YEp20. 
YEp21, YEp24, YIp25, YIp26, Ylp27, 
Ylp28. Ylp29. YIp30, Ylp3l. Ylp32. and 
Ylp33. 

Appendix E-lII-Escherkhia coli 

EK2 Plasmid Systems. The E. coli K-
12 strain chi-1776, The fonowing 
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plasmids are llerUfied for use: psCtot, 
pMB9. pBR313. pBR322. pDH24, p8R325. 
pBR3ZI'. pGLlO1, and pHBl. The 
followilll B. coli/a cerevisiae hybrid 
plas.rn.ida are certified 8S EK2 vectors 
when uad in E. _ cbi-171& or in the 
~terHe yeaatstrains. SHYlo SHY2. SliY3. 
lind SHY4: Yip!. vr:P2. YEp4. YIp5. 
YEp6. YRp7. YEp20. YEp21, YEp24. 
Ylp25. YJpa6, YJp27, Ylp28. Ylp29, YJp30. 
YIp31. YlpS2. and YIp:)3. 

EK2 Bacteriophage Systems. The 
following are certified EKZ systems 
based on bacteriophas, lambda: 

Vector Host 
>'8! WES·;l.B' DPso..upF 
AliI W&l8* OP&08upF 
~~\ zl ";1')'11' E. (,"01, 1.<-1:1. 
AgIALO·AD Ol'SO..qupF 
(;hHroh 3A DP50 or DPSOsupf' 
Charon 4A DJI&O or DPsDBupF 
Chaton lilA DPIIO D~ Oi'5£loupF 
Cbufon21A ~ 
Chawn 2"A DJI!III or DP508upP 
Clmt)t\ l.iA DPro or DPIIOsupP 

E. coli K-12 slrains chi-2447 and chl-
2281 are certified for use with lambda 
vecton thalllre certified for Use with 
strain DP50 arOPSosupf provided that 
the su - strain not be used 8.8 a 
propagation bosl. 
Appendix E-IV-Neurospora crosaQ 

HVI. The following specified strains 
of Neurosporo crass a which have been 
modified to prevent aerial dillpersion: 

1m (inoBi'oUella) strains 31102. 37401. 
46316, fMOO1~ and 8160:1. 

Csp04 atrain UCLA.»' and C8p-2 
strains FS 590. UCLAt01 (these are 
cQnidial separation mutantl). 

Eas strain UCLA191 (an "easily 
wettable" mutant). 
Appendix E-V-Streptomyces 

HVI. The followinJ StnIptomyct1a 
species: Sl.reptomycn c(,)(J]kolor. S. 
lividans, S. parvuJu8. an~~,_&,1.'Iwt; 
following are '~_lreetot, 
components of a,nur~ SIrtJptomyce8 
HVI .Ylltems: StnJptomyc8s pl.smid. 
SCP2, SLPl.2, plJlO1. actinopbage phi 
Cal, and their derivatives, 
Appendix E-VI--PtIeudomono$ put/do 

HVI. Pseudomonas pulido strains 
K12440 with plasmid vectors pKT262, 
pKT263. and pKT264. 
Appendix F-eonta1nmeu.l CoadIIloU-
for Clonintol GeIIiIe.c.dilla (or the 
Biosynthesis of ~ TuiG for 
Vertebrate. 
Appendix F-l-Gfmeral lnformatitm. 

Appendix F IIpeciftell the containment 
to be used for the deliberate damns of 
genea coding fOl' the biosynthesis of 
molecules toxic for vertebrate •. The 
olonins of genescodins tor moleculet 

under 
and l'equ.1.H81tAC re'liew ':ndNIH and 
IDe appro'fttt before inftlatfon.~N'o 
IIpecific teitrkJtfMltllhall tci'tb 
cloning ofgen ... tt.tlht 

the 

that may 
with an 
cholera. WJ{i1D.1R1 
of E. coJJ and 

C01lrdt1J'Onll/or Cloning o/1'bxic 
Molecule GetJe6 in OrganismB OihBr 
Than E. coli K-12 

Requests .. \'01,,1111 tJw cloning of 
genet codin& for mo1ecule8 toxic: for 
vertebrate. in boat·vector .ystema otber 
than E. coli K-12 will be evaluated b, 
aRDA wbich .WCOD8U1t With the 
Worki~tmTtddna (aeeSectloa 
IV-c,...l~Hf). . . . 

Apf1iIlldlx F-1V~jilicif" ~rM. 
Appendu JI'.>.IV ....... • _tllien .. 

sranted to d •• the Bxotoxfa A gene of 
PseudomonaJ of1roginosa under 81.1 
condidont; In heudomon08 aeruglllfJlla 
and in Pseudomonos Plltido. 

Apl',end'ix F-IV-B. 
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Appendix F-IV-F. The gene(s) coiling 
for a toxin (designated LT-like) isolated 
from E. Goti which is similar to the E. 
coli heat labile enterotoxin (LTl with 
respect to its activities and mode of 
action but is not neutralized by 
antibodies against cholera enterotoxin 
or against LT from human or porcine E. 
coli atralns. and sequences homologous 
to the E. coli LT-tike toxin gene may be 
doned under BLl + EKl conditions. 

Appendix F-IV-G. Genes from Vibrio 
fluYiaJis. Vibrio mimicu$. and non 0--1 
Vibrio cholerae. specifying virulence 
factors for animals. may be cloned 
under BLl + EKI conditions. The 
virulenu factors to be cloned win be 
selected by testins fluid induction in 
suckling mice and Y -1 mouse adrenal 
cells. 

Appendix F-/V-H. The intact 
structuralgene(s) of the Shiga-like tox.in 
from bacterial species classified In the 
families Enterobacteriaceae or 
Vibrionaceae including Campylobacler 
species may be cloned in E. coli K-12 
under BL3 + EKl containment 
conditions. 

E. coli host-vector systems expressing 
the Shiga-Ilke toxin gene product may 
be moved from BU + EKl to BU + EKl 
containment conditions provided that: 
(1J The amount of toxin produced by the 
modified host-vector systems be no 
greater than that produced by the 
positive control atrain Shigella 
dyseflteriae 6OR. grown and measured 
under optimal conditions; and [2) the 
cloning vehicle i9 to be an EKI vector 
preferably belonging to the class of 
poorly mobilb:able plasmida sucb as 
pBR322. pBRm. and pBR325. 

Nontoxinogenic fragments of the 
Shiga-like toxin structuralgene[s} may 
be moved from BLl+EK1 to BL2+EKl 
conlainment condHions or such nontoxic 
fragments may be directly cloned in E. 
coli K-12 under BL2+EKl conditions 
provided that the £. coli host-vector 
systems containing the fragments do not 
contain overlapping fragments which 
together would encompass the Shigalike 
tox.in structural gene(s}. 

Appendix F-IV-/, A hybrid gene in 
which the gene coding for the 
melanocyte stimulating hormone (MSH) 
is joined to a segment of the gene 
encoding diphtheria toxin may be safely 
propagated in E. coli K-12 under BlA 
containment in high containment 
building 550 at the Frederick Cancer 
Re8earch Facility. If tbe Investigators 
wi8h to proceed with the experiment. a 

. prior review wiu be conducted to advise 
NIH whether the proposal has 8ufficient 
scientific merit to rU8Ufy the U8e of the 
NIH BlA facility. Before any of the 
strains may be removed from the BIA 
facility. data on their safety shall be 

evaluated by the Working Group in 
Tox.ins and the working group 
recommendation shall be acted upon by 
NIH. 

Appendix F-IV-J. The gene segment 
encoding the A subunit of chlolera toxin 
of Vibrio choJerae may be joined to the 
transpolons Tn5 snd Tn5-131 and the 
A-subunit::Tn5-131 hybrid gene cloned 
in E. coli K-12 and V. cholerae under 
BLI containment conditions. 

Appendix F-IV-K. A hybrid gcne in 
which the gene coding for interleukin 2 
(IL-2) is joined to a specific segment of 
the gene encoding diphtheria toxin may 
be propagated in E. coli K-12 host-
vector systems uder BL2 containment 
plus BLa practice .. with the U8B of 
poorly mobilizable plasmid vectors such 
as EK2 certified plasmids. 
Appendix G-Physical Containment 
Appendix G-I-5tandard Practices and 
Training 

The first principle of containment is a 
strict adherence to good microbiological 
practices {I-tO]. Conseqtj.ently. all 
personnel directly or indirectly In\'olved 
in experiments on recombinant DNAs 
must receive adequate instruction (see 
Sections IV-B-l-e and IV-B-5-d). This 
shall, 8S a minimum. include instruclions 
in aseptic techniques and in the biology 
of the organisms used in the 
experiments so that the potential 
biohazard8 can be understood and 
appreciated. 

Any research group working with 
agenta with a known or potential 
biohazard shall have an emergency plan 
which describes the procedures to be 
followed if an accident contaminates 
personnel or the environment. The PI 
must ensure that everyone in the 
laboratory is familiar with both the 
potential hazards of the work and the 
emergency plan (see Sections IV-B-3-d 
and IV-B-5-e). If a research group is 
workins with a known pathogen for 
which there is an effective vaccine. the 
vaccine should be made available to all 
workers. Where serological monitoring 
is dearly appropriate. it shall be 
provided (see Section IV-B-l-f), 

The "Laboratory Safety Monograph" 
and Biosaff}ty in Microbiological and 
Biomedical Labom/aries f2.! booklets 
describe practices. equipment. ;'Ind 
racilHie 9 in detail. 
Appendix G-ll-Physical Containment 
Levels 

The objective of physical containment 
is to confine organisms containing 
recombinant DNA molecules and thus to 
reduce the potential for exposure of the 
laboratory worker. persons outside of 
the laboratory. and the environment to 

ofganisms conti:lining recomhinunl UNA 
molecules. Physical containment is 
achieved through the use or laboratory 
practices, containment equipment. and 
speciallaborBtory design. Emphasis ill 
placed on primary means of physical 
containment which are provided by 
laboratory practices and containment 
equipment. Special laboratory design 
provide8 a secondary means of 
protection against the accidental release 
of organisms outside the laboratory or to 
the environment. Spl!ciallaboratory 
design is used primarily in facilities in 
which experiments of moderate to high 
potential hazards ate performed. 

Combinations of labofatory practic~s, 
containment eqUipment, and speciul 
laboratory design can be rn<lde to 
achieve differenllevels of ph~'8ic1i1 
containment. Four levels of physical 
containment. which me J~!Signfiled as 
BLl, B1.2, BL3. and BU. ure dl:scrihcd. It 
should be emphasized that the 
descriptions and assignments of 
physical containment detailed below Hfe 
based on existing approaches to 
containment of pathogenic organisms 
(ZJ. The National Cancer Institute 
describes three levels for research on 
oncogenic viruses which roughly 
correspond to our BL2. BL3. and BL4 
level [3]. 

It is recognized that several different 
combln&1ions of laboratory practices, 
contuinment equipment. and special 
laboratory design may be appropriate 
for containment of specific research 
activities. The Guidelines, therefore. 
allow alternative selections of primary 
containment equipment within facilities 
that ha\'e been designed to provide BL3 
and BL4 levels of physical r.ontainment. 
The selection of alternative methods of 
prim<lry containment is dependent. 
however. on the level of biological 
containment provided by the host-vector 
system used in the experiment. 
Consideration will also be given by the 
Director. NIH, v,ith the advice of the 
RAe to other combinations which 
achieve an equivalent level of 
containment [8ee Section IV-C-1-b-(2)-
(b}l. 

Appenrh'C G·J!-A-Bjosofefy Levtd 1 
(BLl) {13/ 

Appei1dix G-/J-A-J. Standord 
Microbiological Practices. 

Appendix G-lJ-A-l-a. Access to the 
laboratory is limited or restricted at the 
d(scretion of the laboratory director 
when experiments are in progress. 

Appendix G-lJ-A-l-b. Work surfl;lC€s 
are decontaminated once a day and 
after any spill of viable materiul. 
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Appendix G-ii-A-l-c. AU Appendix G-Ii-8-1-a. 
contamiNlted liquid or solid wast. mr - laboratory is limited 0 
decontamiRated before disposal. 

AppillHiix G-Ji-A-l-d. Mechanh::al ',,' . 
pi petting devices are uBed: mouth" -~> ' 

ptpettlnt'llI prohibited. 
ApptNtflix G-II-A-I-B. Eating. are 
dri~ .. oking, and applying Bnd after any spill of 
cosmetica are not permitted in the work AppeJldix G-JI-B-l-o. All 
area. Food may be stored in cabi_Jll\... contaminated liqui(!or lOUd waata are 
refrigerators designated and used fOf, '.3 decontaminated before d,l'POML , 
this purpose only. ' ""'''C'-'''.-''' Appendix G-J1-B-l-t1. Meohanicai 

Appendix G-II-A-l-f. Persons wasli - plpetting devices are -
their hands after they handle material. . pipetUng is 
involving organisms containing -,,......,-
recombinant DNA molecules, and 
animals; and before leaving the 
laboratory. 

_ .,~G-II-B-z-e~An;ll1tlectand.' 
rOaiiit control program is iJI; effect. 

Appendix G-ll-B-2-f. Laboratory 
coats. gowns, smocks, or uniforms are 
worn while In the laboratory. Before 
leaving the laboratory for nonlaboratoQ' 
areas (e,g., cafeteria. Ubrary., 
administrative offices), this protective 
clothing is removed and left in the 
laboratory or covered with a clean ~t 
not \!led In thelabmatory. 
. AppeittiiX G-II-B-2-g. Anima!. not 
involved in the work baing performed 
are not.permitted in the laboratory. 

Appendix G-II-B-2-h. Special cllre is 
taken to avoid skin contamination with 
organisms c~ntaining recombinant DNA 
molecules: gloves should be worn when 

Appendix G-J1-A-1'"1J. All procedures 
are performed carefully to minimize the 

thi' 1 handling experimental animal. and 
As ~ !!.Dlr". ft ~o... __ • h when ~kin eon1act with the Bgent Is 

creation of aerosols. 
APPMdix G-II-A-l-h. It is 

recommended that laboratory coats. 
gowns, or uniforms be worn to prevent 
contamination or Boiling of street 
clothes. 
Appendix G-ll-A-Z~pecial Practices 

AppendixG-I1-A-2-a. Contaminated 
materlals that are to be decontaminated 
at a slte away from the laboratory are 
placed in a durable leakproof container 
which is closed before being removed 
from the laboratory. 

Appendix G-/l-A-2-b. An inlloct and 
rodent control program is in effect. 
Appendix G-U-A-3-C~t 
Equipment 

··~ll-A-&-Q..6;pecial 
IjJqllipment is generally not 

required fOt manipulations of agents 
assigned to Biollafety Levell. 
Appendix G-lI-A-4-Laborotory 
Facilities 

Appendix G-II-A-4-a. The laboratory . 
is designed so that it clo\l:\b~, eALqy""""""." .. clellned. '., "H~~~ .. '- ' 

~'IientIi tOps are 
impervious to water and feailtant to 
acids, alkaUe, organic solvents. snd 
moderate beat. 

Appendix G-I1-A-4-c. Laboratory 
furniture is stuniy. Space. between 
benches. cabinets, and equipment are 
accessible for cleaning. 

Appendix G-li-A-4-d. Each 
laboratory contains a sink for hilnd~ 
wa8hing. 

AppeMix G-II-A-4-e.If the. 
laboratory has windows that open, they 
are fiUed witbfly screens. . 
Appendix G-Il-B-Biosafety LeveT 2 
(BL2) {14J ' 

Appendlx G-11-B-1. Standard 
Microbiological Practices. 

.pjIeSNSX ..,..11___ : ..--_ was unavmdable. . . 
their handa af~ lwt materiala . Appendix G-l~;\ta8tea hOin 
involVing OIllaftl8ID8 containIll8"" ... laboratories and imhnafl'Oomaare 
recombinant DNA Molemde .. " appropriately decontuiMa18fHefore 

. disposal. .; - - .. , .. 

erea . """'i ",~",-~; •. , 
Appen. . . ...J~ ExpttJ'lments of 

lesser biohazard potential can be 
carried au! concurrenU, in carefully 
demar~ted areas of tbt same. 
laboratory. 
Appendix 

at a site 
placed in 
which is 
from the laboratory: 

APpendix. G-Il-~~ Th8' laboratory 
director IhW.tt acc:e.to,tIut laboratory. 
The dlr8ctQr b41. ttl. ftl14J. fll8P9naibility 
for etl .. 

been ad:!ilaI~ cIHlutllOttmtilsl 
hazard and. any . entry 
requirement. (e,g., immuZJilation) enter 
the labpnUol'Y or emmal topms. 

AppeniJix c;..1I-~,Wb8n the 

door to 
hazard 

warning sign . ~aent, lists 
the name and qqnib@r of the 
laboratory other raaponsible 
person(a'. ana Indicates the special 
requir.em8~t(.) f9r.ent~n&~ 
laboratory. . .",;~",~'~1":':;',.",-. 

Ap.P6J1d« G-/~,Hypodennic 
needlu. eQtb)'1'iDie8 .re &aNd only for 

. parenterallnjectio~,~ es.,ntion,ol 
fluids from labOratory aniiriala and 
diaphragm bottles. Only l1eadle--locking 
syringes or disposable syringe-needle 
units (i.e .• needle is in al to the 
syrinsa) U!~~~ .C~'''Her> 
a9piritlofi~tIuid,:.co~mgani8ms 
that contain recombinant DNA 
moiec:rultte..ttemlli ca'utiO!l 6hould be 
used ~ lIaridling ne8dtetand 
syringette avoid automocalation and 
the generation of ael'080ls chitina use 
and disposal. Needles sbould 'not be 
bent. sbeared. replaced in the needle 
sheath or guar~. or I"emoved from the 
syringe following use. 11w De1Jd1e.'anct 
syringe s~~~lIr,I' ftIFJl'aCild In a 

, punct~.UIGI.&iIIt' end 
decontaminated. premrably by 
autoclaving. before discard or rfiuse. 

Apjifll1dJx Q..JI-S-Z-k. Spill. Bnd 
accidents which result in overt 
expo.urn to Ol'8aniama contalnins 
recombinant DNA molecules are 
immediately reported to the laboratory 
director. Medical evaluation. 
surveillance, and treatment are proVided 
as appropriate and written recordi; are 
Illflintained. -

Appendix G-I/-B-2-J. When 
appropriate, considering· the agent( s} 

. handled.bateline serum samples for 
JaboratGr)' and other at-riak per50nneJ 
are collected and stnred. Addttlonal 
serum specimens may be collected 
periodically depending on the agents 
handled or. the function of the facUlty. 

Appendix G-Il.../J-Z-IIJ, A~:: 
ffianualis,preparaci.oihllllil*idt 0. :i-- '. 
Peraonnel .... dYtied of.Pedal 
hazards and are reqUired to rod 
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instrur:tions on practices and procedures 
and to follow them. 
Appendix G-1/-B-3-Contoinment 
Equipment 

Appendix G-JI-B-3-a. Biological 
safety cabinets (Class I O'l' II) (see 
Appendix G-II1-t2) or other appropriate 
personal protective or physical 
containment devices are used whenever: 

Appendix. G-l/-B-3-0-{lJ. Procedures 
with a high potential rOt creating 
aerosols are conducted [15). These may 
include centrifuging, grinding. Mending. 
vigorous shaking or mixing, sonic 
disruption. opening containers of 
materials whose internal pressures may 
be different from ambient pressures, 
inoculating animals tntranas8Uy. and 
harvesting infected tlSlUe8 from animals 
or eggs. 

Appendix G-1I-8-3-0-{2}. High 
concentrations or large volumes of 
organisms containing recombinant DNA 
molecules are used. Such materials may 
be centrifuged in the open laboratory if 
sealed heads or centrifuge aaEety cups 
arc used and if they ate opened only in 
a biological safety cabinet. 
Appendix G-ll-B-4--Laboralory 
Facilities 

Appendix G-JI-B-4-0. The laboratory 
is designed so that it can be eallily 
cleaned. 

Appendix G-lJ-B-4-b. Bench tops are 
impervioull to water and resistant to 
acids, alkalis. organic solvents, and 
moderate heat. 

Appendix. G-lI-B-f-c. Laboratory 
furniture is sturdy and spaces between 
benches. cabinets. and equipment are 
accessible for cleaning. 

Appendix G-II-1J-4..d. Each 
laboratory contains a sink for hand-
washing. 

Appendix G-ll-B-4-e. [f the 
lahoratory hall windows that open. they 
are fitted with fly screens. 

Apperrdlx G-IJ-B-4-f. An autoclave 
for decontaminating laboratory wastes 
Js availabl .. 
Appendix. G-II-C-Blo8o!ety Level 3 
(BL3) {ltJ! 

Appendix G-l/-C-l. Standard 
Microbiological Practica. 

Appendix G-I/-C-l-a. Work surfaces 
are decontaminated at le88t once a day 
and after any IIpill of viable material. 

Appendix C-/I-C-l-b. AU 
contaminated liquid O'l' IOlid wBates are 
decontaminated before disposal. 

Appendix G-II-C-1.-c. Mechanical 
pipettins deYices Ib'e uaedt mouth 
pi petting is problbited. 

Appendix G-II-C-l-d. Eating. 
drinking, smoking, Ito ring food, lind 

applying cosmetics are not permitted in 
Ihe work area. 

Appendix G-lJ-C-I-e. Persons wash 
their hands after handling materials 
involving organisms containing 
recombinant DNA molecules, and 
anima1s, and when they leave the 
laboratory. 

Appendix G-II-C-t-f All procedures 
are performed carefully to minimize the 
creation of aerosols. 

Appendix G-lI-C-l-g. Pel'sons under 
16 years of age shall not enter the 
laboratory. 

Appendix G-lI-C-l-h. If experiments 
involving other organisms which require 
lower levels of containment are to be 
conducted in the same laborptory 
conclllt'ently with experiments requiring 
BL3 level physical contahunent, tbey 
shall be conducted In accordance with 
all BL3 level laboratory practical. 
Appendix G-II-C-Z-8pecfaJ Practices 

Appendix G-II-C-2-a. Laboratory 
doors are kept closed when experhnenta 
are in prognlss. 

Appendix G-1I-C-2-b. OJntaminated 
materials that are to be decontaminated 
at a site away from the laborafory are 
placed in a durable leakproof container 
which is closed before being removed 
from the laboratory. 

Appendix G-II-C-2-c. The laboratory 
director contrals access to the 
laboratory and restricts access to 
persons whose presence is required for 
pr08l'am or support purposes. The 
director hao the final responsibility for 
assessing each circumstance and 
determining who may enter or work in 
the laboratory. 

Appendix G-ll-C-2-d. The laboratory 
director establishes policies and 
procedures whereby only persons who 
have been advised of the potential 
biohazard. who meet any specific entry 
requiremenfi (e.g .• immunization). and 
who comply with all entry and exit 
procedures entet the laboratory or 
animal rooms. 

Appendix G-II-C-2-e. When 
organisms containing recombinant DNA 
moleeulet or experimental anbnam are 
present in the laboratory or contaJnment 
module. a hazard warnlns sign 
incorporatins the universal biohazard 
symbol is posted on all laboratory and 
animal room secen dool'll. The hali:ard 
warning sign Identifiel the agent. lists 
the name and telephone number of the 
laboratory director or other responsible 
person{a}. and indicates any special 
requirements for entering the laboratory. 
such all the need for Immunizations, 
respirators. O'l' other peraonal protective 
meallurel. 

Appendix C-II-C-2-f. All activities 
involving organisms containing 

recom binanl DNA molecules are 
conducted in biologicaJ safety cabinets 
or other physical containment deviceS 
within the containment module. No 
work in open vessels is condut:ted on 
the open bench. 

Appendix G-Il-C-Z-g. The work 
surfaces of biological safety cabinets 
and other containment equipment are 
decontaminated when work with 
organisms containing recombinant DNA 
molecules is finished. Plaatic-backed 
paper toweling used on nonperforated 
work surfaces within biological safety 
cabinets facilitates clean-up. 

Appendix G-1I-C-2-h. An insect and 
rodent program is in effect. 

Appendix G-1l-G-2-i. Laboratory 
clothing that proteots street c:Iothtng 
(e.g., soUd front or wrap-around gowns, 
scrub suits, coveralls) is worn in the 
laboratory. Laboratory c10thins is not 
worn outside the laboratory, and it is 
decontaminated before being laundered. 

Appendix G-II-C-2-/ Special care 18 
taken to avoid skin contamination with 
contaminated materials; gloves should 
be worn when handling infected animals 
and wl:am skin contact with infectious 
materials is unavoidable. 

Appendix G-lJ-C-2-k. Molded 
surgical masks or respirators are worn 
in rooms containing experimental 
animals. 

Appendix G-II-C-2-J. Animals and 
plants not related to the work being 
conducted are not permitted in the 
laboratory. 

Appendix G-Il-C-2-m. Laboratory 
animals held in a BL3 area shall be 
housed in partial-containment c¥ging 
systema. such as Horsfall unita [111. 
open cages placed in ventilated 
enclosures. loUd-wall and -bottom cages 
covered by Filter bonnets. or soUd-wall 
and -bottom cages placed on holding 
racks equipped with ultraviolet in 
radialion lampsltnd reflectors. 

Note.-Convenlional casing systems may 
be used provided thai all personnel wear 
appropriate personal protective devices. 
ThesB shall Include at a minImum wrap-
around gowns, head covera. sloves •• hoe 
coven. and rnpiratOrl. All pel1lonnel shall 
shower on exit from .,... where thelle 
devices are requiNd. 

Appendix G-IJ-C-2-n. All waites 
from laboratories and anima) rooms are 
appropriately decontaminated hefore 
disposal. 

Appendix G-II-C-2-(). Vacuum Unell 
are protected with hIah efficiency 
particulate air (HEPA) filters and liquid 
disinfectant trap.. . 

Appendix G-If.-C-2-p. Hypodermic 
needles and syringes are uaed only for 
parenteral Infection and aspiration of 
fluids from laboratory animals and 
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or vapor methods in an airlock or 
()hamber designed for this purpose. 

Appendix G-ll-D-2-(;. Only persona 
whose presence in the faCility or 
individual laboratory rooms is required 
for program or support purposes are 
authorized to cnter. The supervisor haa 
the final responaibHity for asse88ing 
each. circwnstance and determirAUl& w1l.o 
may enter or work in the laboratory. 
Access to the fudlily is limited by 
means of secure, locked dOOfS; 
accessibility is managed by the 
laboratory director. biohazards control 
officer. or other person responsible for 
the physical security of the facility. 
Before entering. persons are advised of 
the potential biohazards and instructed 
as to appropriate safeguards for 
ensuring their safety. Authorized 
persons comply with the instructions 
and alI other applicable entry and exit 
procedures. A logbouk signed by all 
personnel indicates the date and time of 
each entry and exit Practical and 
effective prolocols for emergency 
situations are established. 

Appendix G--ll-D-2-d. Personnel 
enler and leave the facility only through 
the clothing change and shower rooms. 
Personnel shower each time they leave 
the facility. PeI'8onnel use the airlocks to 
enter or leave the laboratory only in an 
emergency. 

Appendix G-lJ-D-2-e. Street clothing 
is removed in the outer clothing change 
room and kept there. Complete 
laboratory cloUting, includtll8 
undergarmellt8. pants and shirts or 
jumpsuits. shoes. and gioves. i& provided 
lind used by all personnel entering the 
facility. Head covers are provided for 
personnel who do not wash their hair 
during the exit shower. When leaving 
Ihe laboratory and before proceeding 
into the shower area. personnel remove 
their laboratory clolhir~ and store it in a 
locker or hamper in the inner change 
room. 

Appendix G-1I-D-2-f When materials 
that contain organisms containins 
recombinant DNA moJemtJea or 
experimental animAls are present in the 
laboratory or animal rooms. It hazard 
warning sign incorporating the nniveM!8:1 
biohazard symbol is posted on all 
access doors. The sign identifies the 
agent, lists the name of the laboratory 
director or other responsible person(s). 
and indicates any special requirements 
for entering the area (e.g .• the need for 
immunizations or respirators), 

Appendix G-IJ-lJ-.2-g. Supplies and 
materials needed in th:e fadtity are 
brought in by way of the dwble-doored 
autoclave. fumijatiOtl chamber. or 
airlock which is appropriately 
decontaminated between eacb use. 
After securing the outer doors; 
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pel'sonnel witWD lbrt r..., retrletle the 
materials by~~fJ,lleriMdoot8 
or the 8Utoclaft; ~ ttlamber. or 
airlock. 1'heM dotJU· are 
materi.l. . 

conducted 
containmMrt 
specified for 
containment. 
of containmentu'8I'UMi! 
Table I. ,. Ii .. ; . 

Apptlndix G-ll-I1-3.-Contalnment 
Equipment , _,"'" ". ~;h":'f~~-''C' 

Ap}ttilnidix ~ All ""8"8 
wHhifa ~faei&iQ"'''''''''''ed to Bi08aeet, Len! .............. iA the 
Cla .. IH~ aar..,. cdIiinet or in 
Class I ot n biologieal afetp-cabinets 
ueed in conjunction wfth one-pillce 
positive pressure personnel suits 
ventilated by a life-supporlsyatem. 
Appendix G-II-D-4.-Loboratory 
Foci/ilies 

Appendix G-I1-IJ..4...B.. The IUximum 
containment fsclBty c:omiat. of either a 
separate building or a dearly 
demUl:&ted and isolated zone within II 
buildilJe.. Outer and Inner chanse roome 
separat.·.,. •• bowe!' are pt"OYided for 
personneleterblg and leavinr the 
fadity. A double-doored aufoctaYe'. 
fumigaUon chamber, or ventilated 
alrlodc is provided ffJr paatMlge of fhoee 
material-. .. ".,.. ...... ipmerlt wfdeh 
are not brought iRte the fadJity 'hrouah 
the change room. 

Apptmdbr C-lJ-lJ....tI-b. WaU •• too ..... 
and eetBnp of tlHt faciHfy ne 
colll'tnlcted to fimD a naWlnmnal 
s.beltwhk:h faciHta.tee fumfptton and is 
animal and insect proof. The internal 
surfaces of tbis sheD are resistant to 
liquids and chemicals. th_ faciIitatinJ 
cleanmg and decont ~·tbe 
area. All. . . .. itI:'\lCmr •• 
and 8unaee.anJ aWln 
the flOOfS contain traps ftIla4 with a 
chemical dtlinfectant of demonstrated 
efficacy Il88inlt the ta.t apm.. and 
they are connected directly IQ the liquid 
waste decontamination 8)'8tem. Sewer 
and other ventilalIor;s.lInes contain 
HEPA filters. 

Appendix G-ll-D-4-c. lDtaruJ facility 
appurtenance .. aw:h ............ . 
dqda. . .... ..,~to 
mrni 1I\Ilfac, .,.. •• 
which tb.I8t CIA settle.. . 
~G-U-lJ....f...d.JJiIMh .. 

have le.mles .. ..r.c.. wIiiab ... 
impervious to' water aDd ....... t to 
acid ... alkalis. IiIJpDIlc sotventa. and 
moderate heat. 

Appendix. G-IJ.-D...4....& Lab01'lltory 
fumiture is of .lmple- and aturdy 
construction. aDd ., ... ~ 
benchea,..cabmtlis. and equipment are 
accassibfefbr deanfng. 

Appendix G-II-D-4-f. A foot. elbow, 
or 8UtO~ operated'hand-wasbiq 
sink it pmrided JtoIMl'th dQcr .of each 
lahemofy fOG. fft the fttcflfty. . 

ApPf!nriix: C-ll-tJ..4..g • • fthere is a 
central Vlcuum system. it does not .ewe 
areas ou-tlfdlt the faclHty. :tn-line HEPA 
fiI !ers are placed Bit neal' as pr~bte 
to each ul!le point ot' servfee cool:. flfttenr 



16916 Federal Register I Vol; 51. No. 88 I Wednesday, May 7, 1986 I Notices 

or vapor methods in an airlock or 
ehamber designed for this purpose. 

Appendix G-II-1J-2-c. Only persons 
whose presence in the facility or 
imlividuallaboratory rooms is required 
for program or support purposes are 
aulhori:wd to enter. The supervisor has 
the final responsibility for assessing 
each circumstance and determining who 
may enter or work in the labl)ratory. 
Access to the facility is limited by 
means or secure. locked doors; 
accessibility is mllnaged by the 
laboratory director, biohazards control 
officer. or other person responsible for 
the physical security of the racility. 
Before entering. persona are advised of 
the potential biohazards anu instructed 
as to appropriate safeguards for 
ensuring their safety. Authorized 
persons conlply with the instructions 
and alI other Hpplicable entry and exit 
procedures. A logbook signed by all 
pprsonnel indicates the dale and time of 
.:ach entry and exit. Practical and 
effective protocols for emergency 
situations are established. 

Appendix G~II-D-2-d. Personnel 
enter and leave the facility only through 
the clothing change and shower rooms. 
Personnel shower each time they leave 
the racilily. Personnel use the airlocks to 
enter or leave Ihe laboratory only in an 
emergency. 

Appe/1</ix G-/l-D-2-o. Street clothing 
is removed in the oulel' clothing change 
room and kept there. Complete 
laboratory clothing. including 
undergarments. pants and shirts 01' 
jumpsuits. shoea, and gloves. ill provided 
and used by aU personnel enterins the 
fltcility. Head covers are provided for 
personnel who do not wash their hair 
during the exit shower. When leaving 
the laboratory and before proceeding 
inl0 the shower area. personnel remove 
thclr lahoratory clothing and store it in II 
locker or hamper in the inner change 
room. 

Appendix G-1I-D-2-f When materials 
thai contain organisms containing 
recombinant DNA molecules or 
experimental animals are present in the 
laboratory or animal tooms. a hazard 
warning sign incorporating the universal 
biohazard symbol is posted on aU 
access doors, The sign identifies the 
agent. lists the name of the laboratory 
director or other responsible persones}. 
and indicates any special requirements 
for entering the area (e.g., the need for 
immunizationa or respirators). 

Appendix G-1I-D-2-g. Supplies and 
materialll naeded in the facility are 
brought in by way of the double-doored 
autoclave. fumiglltion chamber. or 
airlock which ill appropriately 
decontaminated between each use. 
After !lecuring tbe outer doors. 

personnel within the facility retrieve the 
ma teriats by opening the interior doors 
or the autoclave. fumigation chamber. or 
airlock. These doors are secured after 
materials are brought into the facility. 

Appendix G-I/-D-2-h. An insect and 
rodent control program is in effect. 

Appendix G-II-D-2-i. Materials {e.g .. 
plants. animals. and clothing) not 
related to the experiment being 
conducted are not permitted in the 
racility. 

Appendix G-ll-D~2-j, Hypodermic 
needles and syringes are used only for 
parenteral injection and aspiration of 
fluids from laboratory animals and 
diaphragm bottles. Only needle-locking 
9yringe~ or disposable syringe-needle 
units (i.e .• needle is Integral part of unit) 
are used for the Injection or aspiration 
of fluids containing organisms that 
contain recombinant DNA molecules. 
Needles should not be bent, sheared. 
replaced in the needle sheath or guard. 
or removed from the syringe follOWing 
lise. The needle and syringe should be 
placed in a puncture-resistant container 
and decontaminated. preferably by 
autoclaving before discard or reuse. 
Whenever possible. cannulas are used 
instead of sharp needles (e.8., gavage). 

Appendix·G-11-D-2-k. A Iystem is set 
up for reporting laboratory accidents 
and exposures and employee 
absenteeism and for the medical 
surveillance of potential laboratory-
associated illnesses. Written record8 are 
prepared and maintained. An essential 
adjunct to such a reporting-surveillance 
system is the availa.bility of H racility for 
quarantine. isolation, and medical care 
of personnel with pO'ential or known 
laboratory associated illnesses. 

Appendix G-ll-D-2-1. Laboratory 
animals involved in experiments 
requiring BlAlevel physical containment 
shall be housed either in cages 
contained in Class III cabinets or in 
partial containment caging systems 
{sUj:;h lUI Horsfall units [l1JJ. open cages 
placed in ventilated enclosures, or solid-
wall and ·bottom cages placed on 
holding racks equipped with ultraviolet 
irradia tion lampa and .,;nectars that are 
located in II apecially designed area in 
which all per80nnelare required to wear 
one-piece positive presBure suits. 

Appendix G-1J-D-2-m. Altertlotivf1 
Se/ecHOll of Contuinment Equipment. 
Experimental procedures involving a 
host-vector system that provides Ii one-
step higher level of biological 
containment than that specified can be 
conducted in the BL4 facility using 
containment equipment requirements 
specified for the BL3 level of physical 
containment. Alternative comblnationll 
of containment safeguards afe shown in 
Table I. 

AppendL,< G-II-D-3.-Containrnent 
Equipment 

Appendix G-Il-D-:J.-a. All procedures 
within the facility with agents assigned 
to Biosarety Level 4 are conducted in the 
Class III biological safety cabinet or in 
Clas'l I or 11 biological safety cabinets 
used in conjunction with one-piece 
positive pressure personnel suits 
ventilated by a life-support system. 
Appendix G-lJ~lJ..4.-Laboratory 
Facilities 

Appendix G-Il-D-4-0. The maximum 
containment facility consists of either a 
separate building or a clearly 
demarcated and isolated zone within a 
building. Outer and inner change rooms 
separated by a shower are prOVided for 
personnel entering and leaving the 
facility. A double-doared autoclave. 
fumigation chamber. or ventilated 
airlock is provided for passage of those 
materials. supplies, or equipment which 
are not brought into the facility through 
the change room. 

Appendix G-1I-lJ-.4-b. Walls. floors. 
and ceilings ofthe facility are 
constructed to form a sealed internal 
shell which facilitates fumigation and is 
animal and insect proof. The internal 
surfacell of this shell are resistant to 
liquids and chemicals. thus facilitating 
cleaning and decontamination of the 
area. All penetrations in these structUi'eS 
and surfaces are sealed. Any drains in 
the floors contain traps filted with a 
chemical disinfectant of demonstrated 
efricacy against the target agent. and 
they are connected directly to the liquid 
waste decontamination system. Sewer 
and other ventilatiolllines contain 
HEPA filters. 

Appendix G-II-D-4-c. Internal facility 
appurtenances, Buch as light fixtures. air 
ducts. and utility pipes. are arranged to 
minimize the horizontal surface area on 
which dust can sctUe. 

Appendix G-1/-lJ....4-d. Bench tops 
have seamless surfaces which are 
impervious to water and resistant to 
acid .. aJU,Jia. organic solvents, and 
mod1llrate heat. 

Appendix G-11-lJ-4....e. Laboratory 
furniture is of simple and sturdy 
construction, and spaces between 
benches. cabinets. and equipmEmt ar!: 
accessible for cleaning. 

Appendix G-ll-D-4-f. A root, elbow. 
or automalicalIy operated hand-washing 
sink i8 provided near the door of each 
laboratory room in the facility. 

AppendlxG-IJ-lJ-.4.-g. If there is a 
central vacuum system. it does not serve 
areas outside the facility. In-line HEPA 
filters are placed alt near 8S practicable 
to eHch use poil1t or service cock. Filters 
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are installed to permit in-place 
decontamination and replacement. 
Other liquid and gas services to the 
facility are protected by devices that 
prevent backflow. 

Appendix G-/I-lJ-.4-h. !f water 
fountains are provided •.. 
operated and are 
corridofl out.a. 
water sel'V.lCa-llIt;UI8 JllWta1Jl 
connected to the bal~kfllow··prote't:teid 
distribution system supplying water to 
the laboratory areas. 

Appendix G-/I-lJ-.4-i. Acces9 doors to 
the laboratory are self·c1osing and 
lockable. 

Appendix G-/l-/J-4-j. Any windows 

is :nterllJCked to,..ure lnward (or aero) 
airflow IIt·IIU-~" 'q' .. 

Appendix Theexhsust 
air from tHe 
HEPA 
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are breakage resistant. .. __ ?_4~'~ 
Appendix G-J/-D-4-k.j\J;tOUD-re;:.-~-·- .--

doored autoclave is pro-Vtai81Or~:-

~;~h!I~~~Jft~~i~::~~~~~v~=Ch - . 

l.~S(1felyat the CMter for 
Disea88 Control (Sept. 1974). U.s. Department 

_nini.' ,.: .• of Health Education and Welfare Publication 

opens to the area external to the facility exllBust 
is sealed to the outer wall and 
automatically controlled so that the 
outside door can only be opened after 
the autoclave "sterilization" cycle has 
been completed. 

Appendix G-II-D-4-l. A pass;*mwk ~~ 
dunk tank, fumi.satlan chamber. ~j~ ~:. 
equivalentdecontamlnatlon method 11f :., The exliIQUIII#:m 
provided 80 that materials and, :<~~ ~;,~~: safety cal'd· tfBI.li 
equipment that cannot be recirculation 
decontaminated in the autoclave can be filters in 
safely removed from the facility. air system. If 

Appendix G-1I-D-4-m. Liquid from any of 
effluents from laboratory sinks, to the 
biological sarety cabineta, floors. and 
autoclave chambers are decontaminated 
by heat treatment before being released 
from the maximum contalnmentfacffity. 
Liquid wettHfrom shower rooms and . 
tOilets'.hedetontaminated with 
chemical amllfeetants or by heat in the 
liquid waste deoontaminatlon system. 
The procedure used for beat 
decontaminaUonofUquld wastes ill 
evaluated mechanically and biologically 
by using a recording thermometer and 
an indicator microorganism with a 
defined heat susceptibility pattern. if 
liquid wastes from the ahower room are 
decontaminated with chemical 
disinfectants, the chemical used is of 
demonstrated efficacy against the target 
or indicator microorganisms. 

Appendix G-/l-D+n. An individual 
supply and exhaust air ventilation 
system is prOVided. The system 
maintains pressure differentials and 
directional airflow as required to assure 
flows inward from areas outside of the 
facility toward areas of highest potential 
risk within the facility. Manometers are 
used to sense pressure differentials 
between adjacent areall maintained at 
different pressure levels. If a system 
malfunctions, the manometers sound an 
alarm. The supply and exhaust airflow 

cabinets 
system. . ~,. _ '. : .',' 

Appendix G-Q~'c.A~i.ally 
dp.signerl Bult aiea;~m,Y-be provided in 
the facility. ~iI7lroentllr this 
area wear a pressure 
suit thaI !s V8lltUIUIlG bVtlHlre-!IUD,po:rt 
system. The 
alarms and 
air tanka. 
an airlock fUt;f/d·'WIt:ft--Idrti!lbt 
chemical shower to 
decontaminate th1t;lutface of the Buit 
before the worker leaves the area. The 
exhaust air from the suit Bres is filtered 
by two sets of HEPA filters installed in 
series. A duplicate filtration unit. 
exhaust fan. and an automatically 
starting emergenci'~.~ are 
provided. Thll~lvfthin the 
suit area illl~that of any 
adjacent area. Bm.~lisbtin8 and 
communication allSie_ .... provided. 
All penetration! lpta the lnternal shell of 
the suit area are sealed. A double-
doored autoclave is provided for 
decontaminatlng waste materials 10 be 
removed from the suit area. 

No. CDC 1!H11111. 
2. Biosafety in Microbiological and 

Biomedical Laboratories, 1st Edilion (March 
19M}, U.S. Department of Health aI'Id Human 
Services, Public Health Sentee, Centers for 
Dllle8saControl,Atlanta, Georgia 30333. and 
N alir:mal !lnatitlltell pi.Healtb, Bethesda, 
Maryland 20206. . 

3. Noti01fQl.CimGIJrI/fIItilUlel1tJf#ltY . 
Standard8~eart:h hmih-Iltg OnCbgtlnic 
ViruS8lI (Oct. 197j),·WJ.D6partilMDt Of . 
Health. EducatiOn and WaHimt Publleati&n 
['\0, (NIH) 75-700. 

4. NationuUnstitutes of HeoIM Biohazards 
Safety Guide'(1974). u.s. Departmenl of 
Health. Education, and We1futr,~' . 
Health.~~i)fHealth. 
U.s. Gvflifilllillf:PMtiRfl>f'flte,Slock No. 

. 174O--O&38t. .. 
5. BiohtiztmlN m- BifJ/og/cf.ll RHearoh 

(1973). A.Hellmall. M.N.O.lWl8ll<lUld R. 
Pollack (eli) Cc1cr~ HarbnrLaboratory. 

6. HullClooo1c&{Uboratory safety {1971J. 
2nd Edition. N.V.Steere(ed.}. The Chemical 
Rubber Co .• Cleveland. 

7. Bodily, J.L. (1970}. Gllneral 
Administration 01 tlte Laborotory, H.L. 
Bodily. E.L. Updyke. and J.D. I\4aIOl\ (tid •. ), 
Diagnostic ~f(li' Bacterial, Mycotic 
and PMMItid'~: American Public 
Health Atl80c1atlon. New York. pp. 11-28. 

8. Darlow, HM. (1969). Safety in the 
Microbiological Laboratory. In J.R. Norris 
and D.W. Robbins (ed.). Methods in 
Microbiology. Academic Press. inc., New 
York. pp. 169-204. 

9. The Pre~·tmtiall of Laboratoi'Y Acqui;-ed 
Infection (1974}. C.H. Collins. E.G. Hurtley. 
and R. Pilawortb. Public Health Labo!'a!or~' 
Service. Monograph Series No. S. 

10. Chatigny, M.A. {1961}. Protection 
Against Infection in the MicrobiologiGa) 
Laboratory: Devices and Procedures. In 
W.W. Umbreit (ed.). Advances in Applied 
Microbiology. Academic Press, New York, 
N.Y. 3:131-192. . 

11. Horsfall, P.L .. Jt .. and I.H. Banet (1940). 
Individuallsolation of Infected Animals in a 
Single Room. J. Bact. 40, 569-580. 

12. Biologicallafety cabin!! 18 referred to in 
this s8ction are classified as Class I, Closs II. 
or Class III cabinets. A Closs I is II ventilated 
cabinet for peraonnel protection having 8n 
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inwed Ilow of air away rrom the operator. 
The e:lIh ..... from Itde cabblet it filtered 
through « hi&/l·efficiency parliClillate air 
(HEl'A) niter. This cabinet Is uaed in three 
opefational modfl1l: (1) wltb a full-width open 
front. (2) with an installed rront closure panel 
(having four 8·inch diameter openings) 
witbout glQves. and (3) with an in"talled front 
doeUJ'e paMl equipped with arm·length 
rubber gloves. The eKe velocity of the 
inward now of air through 'hI! rull·widlh open 
front is 75 !'eel per minut~ or greater. 

A ClllS. II cabinet is a ventilated cabinet 
for personnel and product prl)tection having 
an open fronc with inward /:Iir fW.w for 
personnel protection. and HEPA filtered mass 
recirculated air flow for pro<iuGt protection. 
Th~ cabinel w"hau;1t air is filtered through a 
HEPA niter. rhe face velocitv of the inward 
How of air Ihrot)loIh thll' rul)..widlh open front ill 
7~ reet per minute Or greater, De1ign and 
perfonna!1{!(! spet..-ificatiooa for Class II 
cabinets have been adopted by the Natk>l'la! 
Sanitation Poundation.. Ann Arbor. Midl-ls_n. 
A Closs 1/1 cabinet II II closed·frunt 
ventilated ~ of 1!J8I.ti8ftt cOMtnlctioo 
which providei lbe highest level of personnel 
prote~ion of all biohazard a&fely cabinets. 
The interior of the cabinet ia protected from 
contaminants exlenor to thn cabinet. The 
cabinet is fitted with ann-length rubber 
glovell and is operated under a Ilegative 
pressure of at lea It Q.5 inches water gauge. 
AIIIIUfJPy air .. mtcred through HEM filtm. 
Exhaust air is filtered through two HEPA 
filtsl'l or OM HEPA filt.r and incinerator 
before beiDl ~ to 1M outside 
environment. National Santt8ition Foundation 
Standard 4Q. 1976. ClaIliB 11 [Lemmer Flow) 
Blohaaanl Cabin.etJ'y. Ann Arbor. Michigan. 

13. BiOBBfet)' Levell i8 Iluitable for work 
involving asents of no known or minimal 
potential haZQrd to laboratory personmtl and 
the environment. The I.botatory is not 
separated from the general traffic patterns in 
the buHdinJ. Work illenerally conducted on 
open bench tops. Special cMtaimPent 
equipme!l! is nI)l reqwred orseneraDy _d. 
Laboratory persoDl'le1 have splM:ific training 
in th~ procedures oond\lcted ~ tbe laboratory 
and are lIupervilll!d by a Iclenlillt with 
general trainil1l1ln microbiology Dr a ffllated 
science (see Appendix. e-m-2). 

14. Blolillfety Level 2 Is lrimilar to Levell 
and is suitable for work invotvln1! agents or 
modeNHt potfiDtial hazard 10 perllOlU'lel and 
the environmen'-U diffen in that: (1) 
laboratory peflOlUWl have specific trainins in 
handling pathoaenic aaentll and lmI duecled 
by competent acienlillta; (2} access to the 
laboratory il Ilmited when work is being 
CQnducted: and (3) certain procedures in 
which iruectitlUs SM'OlIot. lire created are 
conducted in blololicallafety cabinets or 
orhflt' phr-icaJ containment equipment (see 
Ap~ &-UI.-a),. 

15. Office. of Research Safety, National 
Cancer lnatitllte. rmd the Special Commitlee 
Qf Safety and Health Experts, 1978. 
"Laboratory Safety Monoaraph: A 
Supplement 10 the NlH Guidelines for 
Recombinant DNA Reseatch." Bethesda. 
Maryland, Nationalinslilllte& of Health. 

16, Biosllfety .Level 3 is applicable to 
clinical. diasnostic. til aching. l"Il.lll1fCh. or 
production facilit.iel in whieb work it done 
with indigenoua Of exotic lI,ent8 which may 
ClUI.ae le'!'knla or potentially lethal dilleaae IlS 
iii retult of exposure ~ th. inhalation route. 
Laboratory personnel have llpeciflc training 
in hlJndling pathogenic lind potentially lethal 
agents and are tluperv!sed by competent 
scientiatl who are e-xperitlnced in working 
with theee 88l!nta. All JII'OOtIdurea involving 
the manipulation of infectious material Bre 
conducted within biolog.icaJ aafl!'ly cabinet. 
or other physical containment deviCM or by 
peNionnel wear:l.ng appropriate persollsl 
protective clothing and devices. The 
laboratory hilS speclal engineering and deSign 
feature •. It la reoosnlzed, however. that many 
ex.isting facilHiet may not have aU the facility 
safegua,ds n!lcommended fot' Biosafety Level 
3 (e.g" acee .. ZQ#8. Maled penetratioott, and 
directlarud airfloW. e:ta.,. 1n tbete 
circumll:tances. acceptable safety may be 
achieved fQr routine or repetitive operations 
(e.s .. diagnostic procedUres involving the 
propagation of an alent fol' identification. 
typing. and susceptibility lestillBJ in 
laboratories where facility features satisfy 
BJollalety Level 2 recommendations provided 
the recommended "Slandsrd Microbiolo8ical 
Practice •• " "Special Practiclllll .... and 
"Contaimnutt Equipment" for Biol8fety Level 
3 are rigorously followed. The decilion II) 
implement this modification of Biosafety 

Level 3 recommendations should be made 
only by the laboratory director (see Appendix. 
e-IH-2J. 
Appendix a-8hipment 

Recombinant DNA mo)ecuJes 
contained in an organism or virna shall 
be shipped only as an etiologic agent 
under requirements of the U.S. Public 
Health Service. and the U.S. Department 
of Traneportation (172.3, PHrl72. TItle 
42, and If 173.386-.388. Part 173. ntle 
49, U.S. Code of Federal Regulations 
{CFR]} 88 specified below: 
Appendix II-I 

Recombinant DNA molecules 
conlained in fin organism or virus 
requiring BLl. BL2, or BL3 physical 
containment, when offered for 
transportation or transported. are 
8ubfect to all requirements of § § 72.3(a)-
{e). Part 72. Title 42 CPR, and 
II 173.386-.388. Part 173. ntle 49 CPR. 

Appendix H-/I 
Recombinant DNA molecules 

contained in an organism or virus 
requiring BU physical containment. 
when offered fot transportation or 
transported. are suhject to the 
requirements listed ahove under 
Appendix H-I and Ilre also subject to 
§ 72.3(f). Part 72. Title 42 CFR. 

Appendix H-J/l 

Information on pecQsins and Iabelinl 
of etiologic agents is shown in Figures 1. 
2. and 3. Additional information on 
packaging and shipment is given in the 
"Laboratory Safety Monogl'apb-A 
Supplement to tbe NIH Guidelines for 
Recombinant DNA Reaearch," availahle 
(rom the Office (If Recombinant DNA 
Activities and in Biosafety in 
MicrobioJaBicol and Biomedical 
Laboratoriss (tee Appendix C-UJ-2). 
BILLING CODE 41.0'''' 
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Appendix I-Bioloaic:al Containment 
{See also Appendix B) 

Appendix I-I-Level. elllilDlotJiWJl 
Containment. 

In consideration of biolocical 
containment, the vector (pfaamid. 
organelle. or virus) for the recombinant 
DNA and the host (bacterial. plaut. or 
animal cell) in which the vector is 
propagated in the Jabotatory 'Wilt be 
considered together. Ar9' fXIIIlbiDatkm or 
vector and host which 1110 ......... 
biological containment must tJe ahosen 
or constructed 80 that the following 
types of "escape" are minimized: (1) 
Survival of the vector in ita host outside 
the laboratory. and (U} tra_mislion of 
the vector from the propagation host to 
other nonlabcratory host8. 

The following levels of bklloskaJ 
containment (HV. or Host· Vector, 
systems) for prokaryotes will be 
tstablished; specific criteria will depend 
on the organisms to be used. 
Appendix I-I-A. HVI. A host-vector 
system which provides a moderate level 
of containment. Specific systems are: 

Appendix.I-I-A-l. SKI. The bost la 
always E. coli K-12 or a derivative 
thereof. and the vectors include 
nonconjugative p18smlds (e.I .• pSClO1, 
CoIEI. or derivatives thereof [1-7J and 
variants of bacteriophll88. such Ill! 
lambda [&-15). The E. coli K-12 hoets 
shall not contain conlU8.tloD~t 
p]asmlds, whether autonomou or 
integrated. or generalized trauducing 
phages. 

Appendix. I-I-A-2. Other HVI. Ho&t8 
and vectors shall be. at a minimwn. 
comparable In containment to E. coli K-
12 with a non conjugative plasmid or 
bacteriophage vector. The data to be 
considered and. a mechaaWJm for 
approval of such HVl sysbm'tB ant 
described below (Appendix I-II). 

Appendix I-I-B. HV2. These an bolt· 
vector systems shown to provide Il bigh 
level of biological containment as 
demonstrated by data from suitable 
tests performed in the laboratory. 
Escape of the recombinWlt DNA either 
via survival of the organisms or via 
transmission of recombinant DNA to 
other organisms should be less than 1/ 
108 under spedfied conditions. Specific 
systems ate: . 

Appendix l-I-B-l. For EK2 host-
vector systems in whlcb the vector is a 
plasmid. no more than one in lOti host 
cells should be able to perpetuate a 
cloned DNA fragment under the 
specifled nonpermisslve laboratory 
conditions designed to represent the 
natural environment. either by survival 
of the original host or as a consequences 

of transmission of the cloned DNA 
ti:aplEInt. 

AHendix I-I-B-2. For EK2 host-
vecb'Jr systems in which the vector is a 
pblp, no more than one In 10- phage 
partJcl.es should be able to perpetuate a 
cloned DNA frasment under the 
specified nonpermissive laboratory 
conditions designed to represent the 
natwal environment either: [i) &.8 8 
prophage (in the inserted or plasmid 
fGrm) in the laboratory host used for 
pbqe propagation or (iiJ by surviving in 
natalal environments and transferrin! a 
cloned DNA fragment to other hMts (or 
their ntsldent proph8ges). 
Appendix I-ll-Certification of Hosl
Vector SY8tems 

Appendix I-II-A. Responsibility. HVl 
systems other than E. coli 1(-12 and HV2 
holt-vector systems may not be 
designated as auch until they have been 
certified by the Director, NIH. 
Application for certification of a host-
vac.to: &ystem is made by written 
application to the Office of Recombinant 
DNA Activities. National Institutes of 
Health, BuUding 31. Room 3810. 
Bethesda. Maryland 20892. 

Host-vector systems that are proposed 
for certification will be reviewed by the 
RAe (see Section IV-~t-b-f'l}-(eJJ. 
Thi8 wm fiHt tnvol'¥fl' review of the data 
on construction. properties. and telting 
... ~ holt-vector Bystem by a 
work:it.1g sroup Cl~ of au or more 
~ 01 the lilAC and other persons 
chosen becautte of their expertise in 
eMllIatiD8 such data. The committee wm then emute the report of the 
working group ami: any other aV8l1able 
informa tion at It regular review meeting. 
The Director. NIH. is responsible for 
certification after receiving the advice of 
the RAC. Minor modifications of 
existing certified host-vector systems 
where the raodificatiOlUl are of minimal 
or no conaequellQt to the propertiea 
relevant to eontalament may be cartifled 
by the Dil'ecter. NIH,Without re'fiew lIy 
the RAC (I. Section IV-C--l-b-(3)-(c)). 

When new host-vector systems are 
certified. notice of tbe certification will 
be sent by ORDA to the applicant and to 
alllBes and will be published in the 
Recombinant DNA Technieol Bulletin. 
Cupie. of a lilt of all currently certified 
haat-vector systems may be obtained 
ham ORDA at any time. 

The Director, NnI. may at any time 
rescind the certificalion of Bny host-
vector system (see Section IV-C-l-b-
(3)-(d}).1f certification of a host-vector 
system is rescinded, NIH will instruct 
investigators to transfer cloned DNA 
into a different system or use the clones 
at a higher physical containment level 
unless NIH determines that the already 

constructed clones incorporate adequHte 
biological containment. 

Certification of a given system does 
not extend to modifications of either the 
host Of vector component of that system. 
Such modified systems must be 
independently ~ertWed by the Director. 
NnI. If modifications are minor. it m.y 
only be necessary for the investigator 10 
submit data showing that the 
modifications have either improved or 
not impaired the major phenotypic traits 
on which the contaiment of the system 
depends. Substantial modifications of a 
certified system require the ilubmia.aion 
of complete telting data:. 

Appendix I-/I-B. Dato to bill 
Submitted for Cenifjeotkm. 

Appendix I-II-B-l. HVI Systems 
Other than E. coli K-12. The following 
types of data shaD be submitted. 
modified as appropriate for the 
particular system under consideration: 
[il A deSCription of the: organism .JKi 
vector; the strain's natural habitat and 
growth requirements: its physiOlogical 
properties. particularly: those related to 
its reproduction and sU:rYiwal and the 
mechanisms by whith it exchanges 
genetic information; the nmge of 
organisme with which tbtl organism. 
ntxmaUy exchanges genetic information 
and wha.t sort of information ill 
exchanged: and any relevant 
information on ita pathogenicity or 
toxicity; (U) a description of the bietory 
Df the particular atraina and \lectorll to 
),8 used, including data em. any 
mllta tions whicb render .. Of&anilm 
le98 able to survive or ttaaamit sene.tiI:;, 
iDformationj snd (iii) a ,eneral 
description of the range of experiments 
contemplated with emphasis on the 
need for developing such an HVI 
system. 

Appendix I-I1-B-2. HV2 Systems. 
Investigators planning 10 request HV2 
certification for host-vector systems can 
~.j~ fromOROA 
aFT ,a. __ to IMt IMlbmmed {14-lS1. 
In 8ent!!'1'8l, the roltuwing types of data 
are requil'ed: (I} De.cription of 
construction steps with indication of 
source. properties, and manner of 
introduction of genetic traits; (ii) 
quantitative data: on the stability of 
genetic traits that contribute to the 
containment of the system; [iii) data on 
the survival of the host*vector system 
under nonpermissive laboratory 
conditions designed to represent the 
relevant natural environment: (Iv) Data 
on transmissibility of the vector and/or 
a cloned DNA fragment under both 
permilJ8ive and llonpermiBsive 
conditions; (v) data on aU other 
properties of the system which affect 
containment and utility. including 



Federal Jteaieter I VoL 51. No.· eel Wednesday, May 'I, -1986 I Notices 1., 
, !: ::.2: : 

information on yields of phage or 
plasmid molecules. ease of DNA 
isolation. and ease of transfection or 
transformation; and (vi) in Bome cases, 
the investigator may be asked to submit 
data on survival and vector 
tranamissibility from experiments in 
whioh tb". hoat~vect{)r is fed to 
IS\;lQratOij animals and humaaJy:blE1Gt&. 
SU-ch in vlvo data may be required.to.-
confirm the validity of predicting iII vivo 
surv~val on the basis of in vitro 
experiments. 

Data must be-submitted in writing to 
ORDA. Ten to twelve weeks are 
normally required for review and 
circulatlon of the data prior to the 
meetir18 at y..'hich such dat~.~be 
considered by the RAC. Inv_tl8ators 
are enCO\lJ'a8ed to publish their data on 
the construction. properties. and testing 
of proposed HV2 systems prior to 
consideration of the system by the RAe 
and its subcommittee. More specific 
instructions concerning the type of data 
to be s\lbmitted to NIH for proposed EK2 
system!! involving either plasmids or 
bacteriophage in E. coli K-1Z are 
available from ORDA. 
.4.ppendbc 1-lII-FootllOtes and 
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agenei" of 
biotechno)ogyappMclittona. The Federal 
CoordinatinsCouneil for Science, 
Engineerina._ tlclhllrelDlW (FCCSETI 
established nyUU;S.e._lla an 

. chaired 

Functions 

The osee will GOOrdinttfl ~rasency 
review ,of soi~ ~rela.ed to the 
assessment~ andliPproyal of . 

biotechnology research appiieatioqa ttad 
bfotechnology.product~8Rd 
postmarketing surveillance when they 
involve the use of recombinant RNA. 
recombinant DNA. ceD fu81on:or .imllar 
techniques. 

TheBSCCwm: 
. {a}..,. ... GOOrdlnating forum for 
adc:lrft8itng acientific problema, sharing 
information. and developing eonllensue; 

(h) Promote cOl1Jiatency in the 
development of F1!Iderala,l~~~' ., 
review procedute. ruul" ..... fI;U: .. 

(e) FacllUltt Wnibluirii c~ration 
among Federal.nclsa on emersma 
acientlfic isrmea; .8bd .. 

(d) Identify gaps In .ctenlffle· 
knowtqe. 
Authority 

To accomplish these functions the 
BSeC ie authorized to: ' 

(a) Receive documentation from 
agencies neC8.U~ fer, the performance 
of its function; 

(b) Conduct ~nalY888 of broad 
scientific issues that extend btlfond 
those of·any one agency: .. 

(cJ Devalopfenatic a(lI~ ',. 
recommend6tfOIl8 that can be~to 
similar. recurring applications; 

(d) Convene workahopa..,-mpoaia. . 
and generic nt88JU'oh ~ to 
scien tlfie iaauu In c,-' 

fe)Hol$ ..~: 
M L~ d·~·'1.!:.~~·:"'-!' ~. ' .... -.. 

emU<:rJ",.OJl ,'~,/ ... :. . , 

The usCe Jildlldnth8r;~ 
initial mflbiberlH. 
Department!JI'~tUre .. 
A88lst~nt sei:rtrtarY' fOr Marketing and 

Inspection Services 
Assistant Secretary for Science and 

Education 
Department of Hea.Jth and Human 

Servi-ce& . 
Corimdssldner. Food and Drug 

Admlni8tration .., c' " 

Director, NationallnaUtutea of Health 
EnvironmenWPic)tpCtio:n'~ 
Assisl~ Adm.inittratorfor hstic!deI 

and Toxic Substances . 
Assistant Administrator for Research 

and Development· 
National Science Foundatioll .. J , , 

A88istan~ DtrIll1Wl.oJ ~CIlt 
.~"~l".nce!l .. 

The BlCCit:Chabed by-the A'I-.iatant 
Director fur BioloaloaI..Btha\rtoMl-aad 
SoclalSoiences of the Natkmal Sclence 
Foundation andtbec Dlredor of ..... 
NationallnatUutas of Health on II 
rotating basiB. 
Administrative ProvlsiQlIf 

[a) The asee wiD repGrtjo,~",~ .. , , .. j 

FCCSET throush the Chair. 
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(b) Meetings of the BSCC shall be held 
periodically. Some public meetings will 
be held. 

(e) Confidential business information 
and proprietary jnformation shall be 
protected under the confidentiality 
requirements of 1l8ch member agency. 

Cd} Subeommittee& and working 
groups, with participation not restricted 
to BSCC lnumbers or full-time Federal 
employees, may be formed to assist the 
BSee in ita work. 

(e) All OSCC members will be full-
time Federal employees whose 
compensation. reimbursement for travel 
expenses and other costs shall be borne 
by their respective agencies. 

(I) Each member of the Bsee shan 
provide such agency support and 
resources as may be available and 
necessary for the operation oE the BSCe 
including undertaking specialstudielJ 88 
come within the functions assigned 
herein. 

(8) An Office of Science and 
Technology Policy staff member wUl 
serve as BSCC Executive Secretary. 
Appendix K-Pbyalcal CootainmeDI for 
Large-Seat. Utes Clf Orpoisms 
Cootaiaiq. R.ecombiaut DNA 
MolecuJes 

This part of the Guidelines specificas 
physical containment BuideUnes for 
large-scale (greater than 10 titers of 
culture) research or production involving 
viable organisms containing 
recombinant DNA molecules. It shall 
apply to large-ac::ale research or 
production activities as specified in 
Section 1II-B-5 of the Guidelines. 

AU proviaiona of the Guideline. ahall 
apply to large-scale research or 
production Bellvitie. with the following 
modifications: 

• Appendix K shall replace Appendix 
G when quantities In excess of 10 liters 
of culture are involved in research or 
production. 

• The institutions shall appoint a 
Biological Safety OffIcer (BSO) if it 
engages in large-scale research or 
productfol1 .~ Involvins viable 
organisms contllfnfns recombinant DNA 
molecules. The duties of the 880 shaD 
include those specified in SeeHon IV-8-
4 of the Guidelinft. 

• The lnstitution shalt establish and 
maintain a health surveillance program 
for personnel eIlSl&8ed in large-scale 
research or prodl.lction activities 
invohMa 'Viable orpnisms containJllI 
recombiaant DNA molecules which 
require BL3 ~t at lb.e 
laboratory scale. The program ..... 0 
include: preassignment and periodic 
physical and medical examinations; 
collection. maintenance and analysis of 
serum specimen. for monitoring 

serolagic changes that may resuh from 
the employee's work experience; end 
provisions for the investigation of any 
serious. unu8ual or extended illnesses or 
employees to determine possible 
occupational origin. 
Appendix K-L-Selection of Physical 
Containment Levels. 

The selection of the ph)'slcal 
containment level required for 
recombinant DNA research or 
prodUction involving more than 10 liters 
of culture is based on the containment 
guidelines established in Part UI of the 
Guidelines. For purposes of large-scllle 
research or production. three physical 
containment levels are established. 
These are referred to a8 BLl-LS, BU-
LS. and BL3-LS. The BL-LS level of 
physical containment i8 required for 
large-scale research or production of 
viable organisms containing 
recombinant DNA molecules which 
require au containment at the 
laboratory scale. (The BLl-LS level of 
physical containment is recommended 
for large-scale research or production of 
viable organisms .for which BU is 
recommended at the laboratory scale 
such as those described in Appendix C.) 
The BL2-LS level or pbysical 
containment is required for large-scale 
research or production of viable 
organisms containtns recombinant DNA 
molecule. which require BL2 
containment at the laboratory Bcale. The 
BL3-LS level of physical containment is 
required for large-scale research or 
production of viable organisms 
containing recombinant DNA molecules 
which require B1.3 contalment at the 
laboratory 8cale. No provisions are 
made for 1arge-et:81e reaean::h or 
production of viable organUlms 
containing recombinant DNA molecules 
which require BlA containment at the 
laboratory scale. If necessary. these 
requirements will be established by NIH 
on an individual basia. 
Appendix K-II-BLt-LS Level 

Appendix X-II-A. Cultures of viable 
orpDitlma containins recombinant DNA 
molecules shan be bandIed in II closed 
system (e.g., closed vessel used for the 
propagation and growth of cultures) or 
other primary containment equipment 
(e.g .• biologicaisafety cabinet containins 
a centrifuge used to proceSl culture 
nuidaJ which is designed to reduce the 
potential for escape of viable organisms. 
Volumes less than 10 liters may be 
handled outside of a closed system or 
other primary containment equipment 
provided alt physical containment 
requirements apeclfted In Appendix G-
Il-A of the GuideUnes are met. 

Appendix K-I/-B. Culture fluids 
(except as allowed in Appendix K-II-C) 
shall not be removed from Ii closed 
system or other primary containment 
equipment unless the viable organisms 
containing recombinant DNA molecules 
have been inactivated by II validatf!d 
inactivation procedure. A validHted 
inactivation procedure is one which has 
been demonstrated to be effective using 
the organism that will serve as the hOllt 
ror propagating the recombinant DNA 
molecules. 

Appendix K-IJ-C Sample collection 
from a closed system, the addition of 
materials to a closed system, and the 
transfer of culture fluids from one closed 
system to another shall be done in a 
manner which minimizes the r~lease of 
aerosols or contamination of exposed 
surfaces. 

Appendix K-Il-D. Exhausl gases 
removed from 8 closed system Of other 
primary containment equipment shall be 
treated by filters which have efficiencies 
equivalent to HEPA fillers or by other 
equivalent procedures (e.g .. incineration) 
to minimize the release of \liable 
organisms containing recombinant DNA 
molecules to the environment. 

Appendix K-Jl-E. A closed system or 
other primary containment equipment 
that has contained viable organisms 
containing recombinant DNA molecules 
shall not be opened for maintenance or 
other purposes unless it has been 
sterilized by a validated sterilization 
procedure. A validated sterilization 
procedure is one which has been 
demonstrated to be effective using the 
organism that will serve as the host for 
propagatins the recombinant DNA 
molecules. 

Appendix K-il-F. Emergency plans 
required by Section IV-8--3-f shall 
include methods and procedures for 
handling large losses of c.ulture on an 
emergency basis. 
Appendix K-l/l-BU-LS Level 

Appendix K-Ill-A. Cultures of viable 
organisms containing recombinant DNA 
molecules shall be handled in a closed 
system (e.g .• closed vessel used for the 
propagation and growth of cultures) or 
other primary containment equipment 
(e.g .• Class m biological safety cabinet 
containing a centrifuse lIsed to process 
culture fluids) which is designed to 
prevent the escape ofviable organisms. 
Volumes less than 10 liters may be 
handled outside of a closed system or 
other primary containment equipment 
provtded all physical containment 
requirements .pecified in Appendix G-
I1-B of the Guideline. are met. 

Appendix X-Ill-B. Culture fluids 
(except ft. allowed In Appendix K-m-C) 
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shull not ue removed from a closed 
system or other primary containment 
equipment unless the viable organisms 
containing recomoinanl DNA molecules 
tHive been inaclivated by a validated 
inactivation procedure, A validated 
inactivation procedure is one which has 
he en demonstrated to be effective using 
the organism that wilt serve as the host 
for propagating the rl'combinant DNA 
molecules. . 

Appendix K-lII-C Sample collection 
from a dOlled syslem. the addition or 
ml1tr:rials to a closed system, and the 
transfE'r of cultures fluids frum one 
closed system to another shall be done 
in a manner which prevents the release 
of aerosols or contamination of exposed 
surfaces. 

Appendix K-/II-D. Exhau9lg8ses 
removed from a closed system or other 
primary containment equipment shall be 
treated by filters which ha\'c efficiencies 
equivalent to HFJJA filtC!rs or by otber 
eqUivalent procedures (e.8 .. incineration) 
to prevent Ihe release of viable 
organism& containing recombinant DNA 
molecules to the environment. 

Appendix K-IlI-E. A closed system or 
other primal}"'PQDtainment equipment 
Ibat has ~lliable organisms 
containing recombinant DNA molecules 
shall not be opened for maintenance or 
other purposes unless it has been 
sterilized by a validated sterilization 
procedure. A validated sterilization 
procedure is one which has been 
demonstrHted to be effective using the 
organisms that will serve as the host for 
propagating th-a recombinant DNA 
molecules. 

Appfmdix K-III-F. Rotating seals and 
'Other mechanical devicea directly 
Bl.\sodated with 8 closed system used 
for the propagation and growth of viable 
organisms containing recombinant DNA 
molecules shall be designed to prevent 
leakage or shall he fully enclosed In 
ventilated bouainga that are exhaWiled 
through filters which have efficiencies 
equivalent to HEPA filters or through 
otbe!' equivalent treatmenHievtces. 
~~J.,{J. Ac10aed ty.teJn 

used for the propagation and growth of 
viable organisms containing 
recombinant DNA molecules and other 
primary containment equipment used to 
contain operations involving viable 
organisms containing recombinant DNA 
molecules shall include monitoring or 
sensing devices that monitor the 
integrity of containment during 
operations. _ 

Appendix K-I1J.,..H.Acloaed ',stem 
ulI!Jd for the-propagation and growth of 
vlable--organistlVJ containing the 
recombinant DNA molecules shall be 
tested for integrity of the containment 
features using the organism that will 

I 

serve aa the host for propagating 
recombinant DNA molecules. Testing 
shall be accomplished prior to the 
introduction of viable 

features. Procedures 
in,thf: testing shall be appropriatdor 
equipment design and for recovery and 
demonstration of the teat organism. 
Records of teats and results eball be 
m"intained on file. . 

Appendix K-/II-l A closed system 
used for of 
viable 

r.cQrdl 
tell:mg.,_9.Pela1~0n. arid. ',';--

maintenance documentation 
relating to use of this equipment for 
research or production activities 
involving viable organisms containing 
recombinant DNA molec\llea. 

Appendix K-JI/-J. The 
bioha 
cI 
equi~tw 
organisms cont 
molecules. ,',",.. 

Appendix K-Ift-K. Em8rSencY plans 
required by SectionIV~ ahsll 
include metlwd&and procedures for 
handUnglarge lossQ.ioWture on an 
emergency basis. . 
Appendilf 

sYlltem 
propagation' or 
olher primary contairunentequipment 
(e.g .. Class III biological safety cabinet 
containing aC8ntrifuse npdro proce8ll 
culture fluids) which is. deligned to 
prevent the-escape viable OJ1~aniisms. 
Volumes 
handled. 

of the 
Appendix . .Ite.;!JUlils 

G-

(except as allowed in Ap~ndix K-IV-
C) shall not be removed-froln' a closed 
system or other primary containment 
equipment unless ~YjableOfPnism.a. 
containing molecule. 
have been 

been U"JlUlilnlUliWltll 
the otSaniems 
for propagatins lMtti.IbiItNH 
molecules. 

Appendix K.;../V-C. Sample collection 
from a closed aya.tem. the addition of 
materiala to a closed system. and the 

transfer of culture fluids from. oMdoaed 
system to anotheubfll} be done in Ii 
manner which prevents the release or 
aerosols or contamination of exposed 
surfaces. 

Appendix K-IV-D. Exhaustga881 
removed from a closed system or other 
primat¥~t equipment shall be 
treatedby ffiten which have efficiencies 
equivalent to HEPA filters or by other 
equivalent procedures (e.g., incineration) 
to prevent the release of viable _ 
organisms containingrecombtnant DNA 
moleculel to the environment. . 

Appendix K-IV-£. A closed lIyslemor 
other primary oontaJnment equipment 
that bas contained-viable ol'8anfsms 
containing recombinant DNA molecules 
shall not be opened for maintenance or 
other purposes unless it ball been 
sterilized by a validated sterilization 
procedure. A validated sterilization 
procedure is one which has b8$l 
demonstrated to he effe~Ut!fJ1gtlie 
organisms thalwill serveal the host for 
propagating tbe recombinant DNA 
molecules. . 

Appendix K-/V-F. A c10aed syetem 
used fo . , . ation and.growtbof 
viable. sms containing , 
recombinant DNA molecules shan be 
operated so that the space above the 
culture level will be maintalneci at Ii . 
pressure a~ lowaa. 
with eq '. 
maint ' of oontiihunent 
featurea. -_ '~' , ,- .:~-; ,', 

Apptmdbc K-fV4~1ro~,~:.ta and 
other met:hinioal diVi<:".Uy " 
associat8(f'Ydf1i;1l ciJo.edmt8lll used to 
contain viable o~.cQ.~ 
recombinant DNA mOJeeuIes shall be 
designed to prevent leakage 01' .hall he 
fully enclosed in ventilated houaings . 
that are exhausted througb.~r.whlch 
bave efficiencie8 equivalent to HEPA 
filters: or .. other equivalent 
treatment devicel. 

Appendix K-IV.;.u.A Gloaed sy.tem 
used for the propagation and IJfOwth of 
viable orsaniams containiftl ,. 
recombinant DNA molecvJ .. and other 
primary containment equipment used to 
contain operations involving viable 
organisms contalnin8 recombinant DNA 
molecules .ball include monUoriq or 
sensing d.vlctl.tDM~" -. 
lntegriW af conta.inmfJDt during 
operations. 

Appendix K-IV-l. A cioaed IYBtem _ 
used for tOO-propaption and growdun 
viable orpniuu containing 
recombinant DNAmoleQulea eull be 
tested for integrity of the containment 
features using the organisms that will 
serve as the hoat for propagatin8 the 
recombinant DNA molecule •. TesUas 
shall be accomplished prior to the 
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introduction of viable oI'lanisms 
containing recombinant DNA molecules 
'1nd following modification or 
replacement of essential containment 
features. Ptocedures and methods used 
in the testing shall be appropriate for tlu.! 
equipment design and for recovery and 
demonstration of the test organism. 
Records of test8 Bnd flIs.ults &ball be 
rna intained on file. 

Appendix K-1V-J. A closed syslem 
used for the propagEltion and growth of 
viable organisms containing 
recombinant DNA molecules shall be 
permanently identified. This 
identification shall be used in aU tffi:;'orus 
reflecting testing. operation. and 
maintenance and in al1 dDcumentation 
relating t() the U~ of this equipment for 
research production activities involving 
viable ol'BanililDs containing 
recombinant DNA molecules. 

Appendix K-IV-K. The universal 
biohazard sign shan be posted on each 
closed s,)'stem and primary oontainment 
equipment when used to contain viable 
organisms conlaining recombinant DNA 
molecules. 

Appendjx K-1V-L. Emergency plans 
required by Section IV-B-3-f shall 
include methods and procedures for 
handling large losses oC culture on an 
emergency basis. 

AppendIx K-IV-M. Closed systems 
and other primary containment 
equipment used in handling cullures of 
viable organisms containing 
recombinant DNA molecules shall be 
located within a controlled area which 
meets the following requirmentll: 

Appendix K-/V-M-l. The controlled 
area shan have a separate entry area. 
The entry area IIhall be a double·cleared 
space such as an air lock. anteroom. or 
change room that separates the 
controlled area from the balance of the 
facility. 

Appendix K-/V-M-2. The surfaces of 
walls. ceilings. and floors in the 
controlled area shalJ be such as 10 
permit ready cleaning and 
decontamination. 

Appendix K-IV-M-3. PenetratioIls 
into the controUed area ,hall be sealed 
to permit liquid or vapor phallI!! space 
deoontaminalion. 

Appendix X-IV-M-4. All utililies and 
service or process piping and wirin,g 
entering the controlled area shall be 
protected against contamination. 

Appendix K-/V-M-5. Hand·washing 
facUities equipped with foot, elbow. or 
automatically operated valves shall be 
located at each maJor work area lind 
near each primary exit. 

Appendix X-iV-M-6. A shower 
facility .haH be provided. Tbis facility 
shall be. located in dose proximity to the 
controlled area. 

Appendix K-IV-M-'1. The controlled 
area shall be desi8ned to preclude 
release of culture fluids outside the 
controlled area in the event or an 
accidental spill or release from the 
clo:.md systems or other pdmary 
containment equipment. 

Appendix K-/V-M-8, The controlled 
area shall have a ventilfltion system that 
is capl'lble of controlling air movement. 
The movement of air shall be from areas 
of lower contamination potential to 
areas of higher contamination potential. 
If the ventilation system provides 
positive pressure supply air. the system 
shaH operate II'! it marmer thaI prevents 
tbe reversal of !h~ direction of air 
movement or shall be equipped witb an 
alarm tha.t would be actuated in the 
event that reversal in the direction of air 
movement were to oceur, The exhaust 
air from the controlled area sha II not be 
recirculated to other areas of the 
faciliry. The erlulU81 air from the 
cDntrolled area may be discharged 10 
the outdool's wilhout filtration or other 
means for effectively reducing all 
accidental aerosol burden provided thol 
it can be dispen;ed clear or occupied 
buildings and air inlakes. 

Appendix K-/V-N. The fullowing 
personnel and operationi:fl practices 
shall ha te'qulred! 

Appendix K-/V-N-l. Personnel entry 
into the controlled area shalt be through 
the entry area sped fed in Appendix K-
IV-M-l. 

,Appendix K-JV-N-2. Persons entering 
the controlled area shaH exchange or 
cover their personal clothing with work 
garments such 8S jump6uils. laboratory 
coats. pants and shirts. head cover. and 
shoes or shoe covers. On exit from the 
contl'OUed area the work clothing ma.y 
be stored in 8 locker separate from that 
used for personal clothing or di$Carded 
for laundering. Clothing shall be 
decontaminated before laundering. 

Appendix K-IV-N-3. Entry Into the 
con !rolled area during period9 when 
work is in progress shall be restricted to 
those persons required to meet program 
or support needs. Prior to entry aU 
persona shall be informed of the 
operating practices. emergency 
procedures, and the nature of the work 
conducted. 

Appendix K-1V-N-4. Persons under 18 
yeara of age shaH not be permitted to 
enter the control1ed area. 

Appendix K-ITl-N-S. The universal 
biohazard sign shall be posted on entry 
doors to the controlled area and alt 
internal doora when any work Involving 
the organism is in progress. This 
includes periods when deconlamill8lion 
procedures are in progress. The sign 
posted on the entry dOGT1J to the 
controlled area shall include a statement 

o[ a.gents in use and personnel 
authorized to enler the controlled imm. 

Appendix K-IV-N-6. The controlled 
area shall be kept neal and clean. 

Appendix K-IV-N-7, Euting, drinking, 
smoking. and storuge of fnod are 
prohibited in the control.l~!d urea. 

Appendix K-lV-N-8, Animals liml 
plants shall be excluded fmm Ihe 
controlled area, 

Appendix K-lV-N-9. An effet:llve 
insect and roden' conlrol program shall 
be maintained. 

Appendix, K-/V-N-1O. Access doors 
to the controlled area shall be kept 
closed. except 88 necessary fQr aec(lss, 
while work is in progress. S~lr\'e doors 
leading directly outdoors shall be s(!aled 
and locked while work is in progl'nss. 

Appendix K-/V'-N-ll. Persuns shall 
wash their hands when llwvitrg lIu~ 
controlled area. 

Appendix K-IV-N-12, Persons 
working in the controlled area shall be 
trained in emergency procedures. 

Appendix K-IV-N-13. Equipment and 
materials required for tbe management 
of accidents involving viable organisms 
containing recombinant DNA molecufes 
shall be available in the controlled area. 

Appendix K-IV-N-14. The conttolled 
area shall be decontaminnted ill 
accordance with established procedures 
followiIJ8 spills or other accidental 
release of viable Of san is illS COnl<lining 
recombinant DNA molecules. 
Appendix L-Release Into Ihe 
Environment of Certain Plants 
AppeJldix L-I-General Ill/ormation 

Appendix 1. specifies cunditions under 
which certain p!ant9 as specified below. 
may be approved for release inlo tbe 
environment. Experiments in this 
category cannot be inlliatf!d wilhout 
submission of relevant information on 
the proposed experiment to NIH. review 
by the RAe Plant Working Group. and 
specific approval by NIH. Such 
experiments also require the approval or 
the IDC before initiation. Information on 
specific experiments which have heen 
approved will be available in ORDA 
and will be listed in Appendix L-III 
when the Guidelines are republished. 

F..xperimentll which do not meet tbe 
specifications of Appendix 1.-11 fall 
under Section Ill-A a.nd require RAe 
review and NIH and 1BC approval 
before initiation. 
Appendi.'/( L-ll-Criteria Allowing 
Review by the RAG Plant Working 
Group WithQut the Requiremesll fQr FuJI 
RAC Review 

Approval may be granled by ORDA in 
consultation with the Plant Working 



Group without the requirement for full 
RAC review ((BC review is also 
necessary) for growing plants containing 
recombinant DNA in the field under the 
following conditions: 

Appendix L-Il-A. The plant species is 
a cultivated crop of a genu8 that has no 
species known to be II noxious weed. 

Appendix L-U-B. The introduced 
DNA consists of wen-characterized ' 
genes containing no sequences harmful 
to humans, animals. or plants. 

Appendix L-U-C. The vector r.onsists 
of DNA: (iJ From exempt host-vector 
systoms (Appendix C); Iii} from plants of 
the same or closely related species; liii) 
from nonpathogenic prokaryotes or 
nonpathogenic lower eukaryotic plants; 
(ivl from plant llathogens only if 
sequences resulting In production of 
disease symptoms have been deleted; or 
(v} chimeric vectors constructed from 
sequences defined in (i) to (iv) above. 
The DNA may be introuuced by any 
suitable method. If sequences resulting 
in production of disease symptoms are 
retained for purposes of introducing the 
DNA into the plant, greenhouse-grown 
plants must be shown to be free of such 
sequences before such plants, 
derivatives. or seed from them can be 
us('d in field tests. 
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Appendtid~1J. Plants are grown fn 
corltrCIUtd> ___ fielde under specified 

IfIIWl.f~r the plant 

, The teault.> of 
the .outlined teftt JlI..U8tbe submitted fot' 
review by the me. Copiea muet also be 
submitted to the-Plant Working Group of 
theRAC. 

Institutes of Health, Building 31. Room 
3Bl0, Bethesda. Maryland 20692. 
{OMB's "Mandatory Informa.tion 
Requirements for Federal Assistance Prosram 
Announcements" (45 FR 39692) ftquires a 
&talament concerning the officiaJ government 
prosrams contained In the Cotalos of Pedeml 
Domestic Assistance. NOmlally NIH lists In 
its announcement. the number and title of 
affected individual prosrams lor the guldance 
of the public. Because the guidance in this 
notice covers not only virtually every NUl 
program but also essentially every Federal 
research program in which DNA recombinant 
molecule techniques could be mled. It 11811 ' 
been datermlned to be not ~t eflective 01' In. 
the pubUc interest to attempt to usl theM 
programs. Such a lisl would likely require 
several additional pages. In addition. NIH 
could not be certain that every rede~ill 
program would be included as many Federal 
agencies. 98 well 8S private organlzlltlana. 
both national and Intemati(Jnal, have elected 
to fo lluw the NIH Guidelines, In lieu of the 
individual program listing. NIH Invites 
readers to direct questions 10 the Information 
sddrcslI above about whether individU4l1 
program8 listed In the Catalog of Federol 
Domestic Assistance are affected.] 

Dated: April 18, 1966. 
Thomas E. Malone. 
AcUna Director, National 11l1Jtitutes of Health. 
(FR Doc. 116-10120 FUed 5-&-86; 8:45 am) 
81I.UItG COOl 4140-01-11 
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DEPARTMENT OF HEALTH ANa DatII'd: Dacambll'l' to. 1986. The current NIH Guidelines (or 
HUMAN SERVICES aatty f. 8everidp, Research Involving Recombinant DNA '--../ 

National IMtltut •• Of Health 
Committetl Mallasemenl Officer. NIH. Molecules (Guidelines) contain the 
IFR Doc. 66-28441 Filed 12-8-86: 8:45 ami followins text in section III-A of the 

Recombinant DNA Advisory IItWHO CODtl 4140-0'''' Guidelines. 
Committee; MHtlng If the experiments in thit! category are 

submitted for review to another Federal 
Pursuant to Pub. 1.. 92-463. notice is Recombinant DNA R .... rch: agency. the lIubmHter shall notify ORDA; 

hereby given of a meetinll of the PropeMd ActIons Under Guktetl ..... ORDA may then determine that luch review 
Recombinant DNA AdVisory Committee AGINeY: Nationallnstltutes of Health. 

.erv .. the ume purpose. and bUed on that 
at the Nationallnstitules of Healtb. determination. notify the submitter that no 
Building 1, Wilson Hall. 9000 Rockville PHS,DHHS. RAe review will take place. no NIH approval 
Pike. Bethesda. Maryland 2.0892. on ACTION: Notice of proposed actions ,. nece •• ary. and the experiment may 
February Z. 1987. from approximately 9 under NIH guideline. for reeeareb proceed upon approval from the other 

a.m. to adjournment at approximately 5 involving recombinant DNA moleculn. Federal alltney. 

p.m. This meetins wiJ] be open to the SUMMARY: This notice seta forth Thil text appears in aection III-A of 
public 10 discuss: proposed acllona to be token under the the Guideline. and is applicable only to 

Amendment of Guidelines: and other Nationallnlltltule8 of Health {NIH} experiment. covered by Section III-A. 
matters to be considered by the Guidelines for Research involvlnS It requires that: (l) An investigator 
Committee. Recombinant DNA Molecules. who has lubmitted a proposal to 

Attendance by the public will be Intete1lted partie. 81'8 invited to aubmit another Federal agency notify Ihe NIH 
limited to space available. Members of comment. concemins theM propoul .. Office of Recombinant DNA Activttie8 
the public wishing to speak lit the The .. proposall will b. conaiderecl by (ORDA): (l) ORDA determine if the 
meeting may be give'n such an the Recombfnant DNA Advl80ry review lerves the same purpo.e las NIH 
opportunity at the discretion of tbe Committee (RAe] at Us meeting on. review): (31 and. if 80. ORDA notify the 
Chair. February 2. 1987. After conaideratlon of submitter that the experiment may 

Dr. William J. Gartland. Executive these proposals and comments by the proceed upon approval from the other 
Secretary. Recombinant DNA Advisory RAe. the Director or the Netional Federal a8ency. 
Committee. National Institutes of Institutes of Health will issue dedaions On June 26. 1986. the Office of Science 
Health. Building 31. Room 3B10. on thete proposals in accord wHh the and TechnololilY Policy publi8ned in the 
Bethesda. Maryland. telephone (301) Guidelines. 

Federal Register (51 FR 23302.} a 
491H1051, will provide materiaL. to be DATt Comments received by January 

"Coordinated Framework for Regulation 
discussed at the meeting. roltera of of Biotechnology." It contains a 
committee members. and substantive 22. 1987, will be reproduced and Preamble. followed by Statements of ~ 

program informaton. A summary of the distributed to the RAe for consideration Policy from the Food and Dru8 
meeting will be available at a later date. at itll February Z. 1987. meeting. Administration. Environmental 

OMB's "Mandatory lnfonnation ADDIIII" WriUen comments and Protection Agency. U.S. Department of 
Requirements for Federal Anlatance recommendations should be submitted Agriculture. Oceupationol Safety and 
Program Announcement." (45 Fa 39592) to the Director. Office of Recombinant Health Administration. and the National 
reqmres a statement concerning the DNA Activitiel. Building 31. Room 381D. lnstitutes of Health. The Preamble states 
official govemment programs contained National Institutes of Health. Bethesda, that. 
in the Catalog of FederaJ Domestic Maryland 20892. All comments received , .. for contained federally runded 
i\ssistance. Normally NIH U.ta In its in timely response to this notice will be rosearch for blomedical and agricultural 
announcements the number and title of considered and will be available for purposes. research approval will be granted 
affected individual programs for the public inspection in the above office on by the funding allency .... Jurisdiction ror 
guidance of the public. Because the weekdays between the hours of 8;30 relealle mlly be under SiB. NSF, APHIS. or 
guidance in Ibis notice covers not only a.m. and 5:00 p.m. EPA. 

virtually every NIH program but al.o IIOR PUIltTHIlA INFORMAnON: There is no mention in the lune Z6 
essentfally every Federal research Background documentation and Federal Regilte, document of any 
program in which DNA recombinant additionsl infonnation can be obtained requirement. once approval for a 
molecule techniques could be used. it from the Office of Recombinant DNA recombinant DNA experiment is 
has been determined to be not cost Activities. National Institutes of Health. obtained from a Federal agency other 
effective or in the public interest to Bethesda, Maryland 20692. [301) 496- than NIH. for communication wHh Ihe 
attempt to list lhese programs. Such a 6051. NIH Office of Recombinant DNA 
list would likeJy require several .UPfII'UMIHTARY INFORMATION: The NIH Activities. And indeed. 1 beHe:ve lhat the 
additional pages. In addition. NIH could will conaider the follOWing actiona absence of such a requirement shouJd be 
not be certain that every Federal under the NIH Guidelines for Research the case; not only for experiments 
program would be included 11.8 many Involving Recombinant DNA Molecules. covered by Section Ill-A of the 
federal agencies. 81 well a8 private I. Proposed Amendmentll of Sections I-

Guidelin~s. but for all recombinant DNA 
organizations. both national and experiment •. 
international. have elected to rollow the A aDd HI-A of the NIH Guidelines Therefore, I propose the following 
NIH Guidelines. In lieu of the individual Dr. Bernard Talbot. Deputy Director, changes in the NIH Guidelines for 
program listing, NIH invites readers to NationaJ (nstitute of AJlergy and Research Involving Recombinant DNA 
direct questions to the infonnation Infectious Diseases. has requested that Molecules. 
address above about whether individual the rollowing proposed amendments of 1. Delere from section UI-A of the ,,-,-.---,,' 

prOBrams listed in the Catalog of the NIH Guideline. and rationale be Guidelines the following paragraph: 
Federal Domestic Assistance are published for comment and considered If the experiments in this category are 
affected. by theRAC: aubmi1!ed For review to anolner Federal 
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agency. the lIubmiUlI' than notify ORDA; Co OrpDiamt covanclln exemptian defined 8. a planned introduction of 
. . ORDA may then clettmniDe that .w:h review 1I1-0-2. - recombiaant DNA.contaiDlnt micro-
........., lerves the .ame putpOH'. and ba.ed on that It W8I the intent of the worJdna: Jl'OUP orgamama. plant&. or animaJ. into the 

delennination. notify the submitted thai no that Appendix L would be the current environmenL 
RAe review wiD tab place. no NIH approval Appendix L dealin8with pilnll with a. Introductions conducted under 
i. necesury. aDd the experiment may future chanp. to be iecommtnded by conditioDl conaidered to be accepted 
~~~~:1 :~;~roVa1lrom lb. other the RAe. Appendicel M. N. and 0 scientific practicu I.D which then I. 

Z. Add at the end of laction I-A of the would be pllftlliel nc:tIou. to be written. adequate evtdeace of biolosk:al and! or 
Guidelines the foDowina paragraph: covering respectlftb' 4D,.Ia.. pbyItcal control of th. recombinant 

Any recomblnaDt DNA aperim8l1t which microo1'l ....... ~ ... ,.. vacofDea. DNA-contabUq oqanlsm .. The nature 

:~::~i~ab~ ::u.~4:= ..... th ~~a:;'=:'j,r'G:tiecamber I. t9II8.' ~;eC:di-=L:,j~~::r~ In 
(NlH). may be ... 1 Dr u.. lubmltter to the mattinS of lb, WOrIdni jroup will be b. Deletion derivatives and sinlle 
NIH or to another FttdtNl apnc:y tbat baa available prior to the Febl'UlU'J' Z. 1868. base changes not OIberwiN covered by 
jurisdiction for review and approvaL Once RAe meetinf. the Guideline •• 
approval for a reeombitlUt DNA experiment m ProPOled R--t..c-.. __ G_d_ r _ or Co Re::enta and amplification 
ha .. been !liven by. Federal qerx:y other .,-w& ~~ - withi R til 
than the NIH (whetherrelamtcl to that qeJtq Section 1U-A-Z 01 .... NUl Guide..... D a I e lenome. earransemen 
by the NIH, or lent dil'llCtly tben bJ the involvm, the Introdud:ioD of DNA from 
submitter), the experiment may pi'O(IIIed The RAe Worldna Croup on different ItrainI of the .ame orpniml 
without the necenity for NDi review or Deftnitions at its mtttirls on December would not be oovered by thi. exemption. 
approvaL s.188IJ,~"'~ mottoa The mimltet of the December $, 19811, 



45652 Federal Resister I Vol. 51. No. Z44 I Friday. December 19. 1986 I Notices 

fermentation has a long and 
distinguished history and currently 
accounts for products valued at more 
than S2 biUion annually (attachment. 
Tables 1-7). All but a minuscule 
proportion of this production employs 
non-pathogenic Ol'8anilml and i8 carried 
out safely under conditions significantly 
less restrictive than the NIH Guidelines' 
BLl-LS. which reqUirel that 
recombinaDt orsanitml be handled in 8. 
closed system. that culture nufdlll 
containin8 viable Orpnilmt not be 
removed from a eloted Iystem. that 
exhaust g8S88 removed from a closed 
system be treated by mt .... equivalent 
to HEP A ftlten. etc. 

To eDaure compliance with the NIH 
Guidelinea. the E. coli aad 
SacchQl'Omyca ctmIviliae production 
organisms UHd to manufacture the five 
DNA-derlved pharmaceutical. approved 
by FDA (hwnan iDluUn. human growth 
hormone. two aJpba-interfeJ'ODl. and 
hepatitis B vaccine). are indeed grown 
under containment conditione at least 
BLt-LS. This dearee of containment is 
expensive. unwieldy and unnec8slary. 

Despite the interpretation discussed 
above of the languase in the June Z8 
document, FDA hal recfrived numerous 
inquiriel and requelts from academics. 
indUltrial representatives. and othert 
who have found the language in the June 
Z8 document and the NIH Guidelines not 

explicit eooll8h for purposes of strategic 
planning. Therefore. we propose the 
fonowing amendment to the NIH 
Guidelines: 

In Appendices C-Il, e-UI. and C-IV, 
delete the followinng language: 

For these exempt laboratory experiment •• 
BLt physical containment conditions are 
recommended 

For large. seale (LS) £ennentation 
experiments BLt-LS phyeical containment 
conditionJ are recommended. However. 
foUowillll'llView by the IBC of appropriate 
data for • perUculu hOlt-vector lyalem •• ome 
latitude In the application of BLl-LS 
requirementa a. outlined in Appendix K-lI-A 
tbro. K-II-F is permitted. 

And substitute: 
Par these exempt laboratory experiments. 

the appropriate physical cODtainment 
conditions need be no sreater Ihan thOle for 
the boat or'l!laniam unmodi.lled by 
recombinant DNA techniques. 

For lerse-teale (LS) fermentation 
experiments. the appropriate phYllcal 
containment condltlona need be no sreater 
than those ror the host or'l!lanlllm unmodified 
by recombinant DNA technique •. 

Thank you. We hope that this 
proposal will receive consideration by 
the RAe at the earliest opportunity. 

OMB's "Mandatory Information 
Requirements ror Federal A.aistance 
Program Announcements" (45 FR 39592.) 
requires a statement concerning the 

official government programs contained 
in the Catalog 01 Federal Domestic ~ 
Assistance. NormaUy NIH lists in its 
announcements the number and title of 
affected individual programs for the 
guidance or the public. Because the 
guidance in this notice covers not only 
virtually every NIH program but also 
essentially e'Very Federal research 
program in which DNA recombinant 
molecule techniques could be used. it 
has been determined to be not C08t 
effective or in the public interest to 
attempt to nit these programs. Such a 
Jist would likely require several 
additional Pat .. - In addition, NIH could 
not be certain that every Federal 
program would be included al many 
Federal agenclel. al well QI private 
organiza tions. both national and 
international. bave elected to follow the 
NIH Guideline •. In lieu of the individual 
program lIating. NIH lnvites readers to 
direct questions to the information 
addreSl above about whether individual 
Programs listed in the Catalog of 
Federal Domestic Assistance are 
affected. 

Dated: DQcember 11. 1986. 
Bemard Talbdt. 
Acting Director. National Institute of Allergy 
and Infectious Disease,. 
IFR Doc. 86-2844Z Field 12-18-86; 8:45 aml -../ 
8IWHG COOI41oRH11 ..... 
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Dr. willi •• J. Gartland, Jr. 
Executive Secretary 
Recombinant DNA Advisory Committee 
National Institutes of Health 
Building 31, Room 3810 
Bethesda, HD 20892 

January 22 t 1987 

Re: Proposed levi.loue of NIH Guidelines 

Dear Dr. Gartland: 

These comments on the p~oposed reVISions of the NIH Guidelines 
for Recombinant DNA Research to be discussed at the Februa~y 2 NIH 
Recombinant DNA Advisory Committee (NIH-RAC) meeting are .ubmitte~ 
on behalf of the Industrial Biotechnology Assoeiation (IBA). IBA 
is a trade a.sociation ot-56 member companies engaged in 
biotechnology ventures. A current memberShip roster is attached to 
this letter • 

IBA supports all four of the reVlSlons a8 set forth in the 
Federal Register of December 19 (51 FR 45650). These revisions 
will provide needed clarification in several areas. The new 
definitions will make the Guidelines les8 ambiguous in regards to 
the types of geneticaUyc.41&ered organis.s that "'ill fall under its 
purvie"'. Additionally. the role of the various federal regulatory 
agencies will be explieitly recognized under the changes proposed. 

Specific comments to the proposed revisions are given belovo 

SECTION 1 

The chanles outlined in this section, proposed by Or. Bernard 
Talbot. recognize that various federal relulatory agencie. have 
specific atatutory authority to reviev products created through 
recombinant DNA technolo81. Implementation of thi. change will 
eliminate the requirement for possible dual reviews when that 
product is reviewed by the appropriate regulatory agency. lBA 
believea that the authority of the various regulatory agencies and 
NIH was set out in the Coordinated Framework for Regulation of 
Biotechnology (51 FR 23302). This new wording brings the 
Guidelines into accord with that framevork. 

s-I 



Page Two 
Or. William J. Gartland, Jr. 
January 22, 1987 

Section II 

lBA supports the proposed revision to Section III-A-2 and the 
development of the aSlociated appendices "tNt and O. This would 
refine the definition of deliberate release that wu acted upon at 
the NIH-RAe meeting of September 29, 1986. In addition, it goes a 
step further in e.tabli.hing criteria for appropriate environmental 
releases of recombinant organisms. 

Having established guidelines will ultimately expedite field 
experiments with those recombinant organisms where adequate 
physical and/or biological control can be demonstrated. It is 
important in the implementation of this proposal to convene working 
groups with the appropriate scientific expertise to develop 
appendices M, N, and O. 

Section III 

18A supports the full intent of the proposal set forth in this 
section and we suggest that NIH-RAC select Option 1. It is 
important to note that there is no difference between those 
microorganisms created through tecombinant DNA technology that are 
phenotypically the same do_jght arise naturally or through 
traditional genetic manipulations such as mutation and selection. 
Hence, the exemption from the Guidelines of those organisms 
composed of single base changes, deletions, and rearrangements 
within a single genome are based on sound scientific principals; 
their naturally occurring counterparts have caused little concern 
in the past. 

Because Option l chanaea the definition of recombinant ONA at 
the out.et of the Guidelines, lBA believes that this will add more 
clarity. It will insure that there i. no ambiguity aa to when an 
organism is defined as recombinant, regardless whether research on 
this organism i. conducted in a contained or field environment. 
Option 2 may confuse some individuals because it will be located in 
a later section that is meant to define tldeliberate release". 

Sec t ion IV 

IRA support. the proposed changes in this section that are 
offered by FDA Commialioner Frank Young. The increa.ing commercial 
applications of biotechnology in health care and other field. have 
necessitated the large Icale production of recombinant 
microorganisms. Virtually all of the research and development work 
a8 well as production has involved microbial host-vector constructs 
that are exempt from the laboratory research guidelines. 



Page Three 
Dr. William J. Gartland, Jr. 
January 22. 1987 

The host microorganisms. E. coli K-12, Bacillus subtilis and 
Saccharomyces cervesiae have been safely used at both laboratory 
and production-scale levels for many years. Recombinant 
derivatives of these organisms have been demonstrated to be safe, 
resulting in the exemption from the Guidelines for certain 
laboratory usel. The s.fety consideration of recombinant 
microorganisms are the .ame reg.rdlea. of ~hether they are being 
used under laboratory condition. or for the large-scale production 
of cloned gene products. Biological containment is already 
inherent in these hoat-vector constructs. 

Under the provisions of Appendices C-ll, C-III, and C-IV; 
IBC's are required to set containment. conditions when culture 
volumes greater then 10 liters are being employed. The NIH 
Guidelines suggcst that where appropri.te conditions outlined in 
Appendix K should be followed. H~ever, a cert.in flexibility is 
given to the IBC in the tbree Appendices under consideration in 
this proposal. Unfortunately, the present wording is ambiguous and 
IOCts have been reluctant to interpret the tenn nsome latitude U in 
a meaningful way. This has complicated strategic planning at those 
companies where facilities to scale-up production are being 
designed. As 8 result, all of the phannaceuticals approved by FDA 
are produced at BLl-LS, the most restrictive containment option for 
the two organisms used as hosts. 

Dr. Young's proposal wDuld e.tablish criteria for f.cility 
design which IRA believe. i. entirely appropriate. This would give 
to the IRC's a continuum of containment options to consider. It is 
important to remember that those products that are produced by the 
commercial sector are all regulated by an appropriate federal 
agency such as EPA or FDA. The product review requires a thorough 
assessment of the manufacturing process and the regulatory agency 
must be satisfied that the containment conditions for production 
are safe and environmentally sound. Historically, these regulatory 
agencies have looked to the NIH-RAC to provide expert advice on 
scientific questions about recombinant DNA research. IBA believes 
that NIH-RAC approval of this specific propos.l would be in keeping 
with that advisorial rol~. 

IRA hopes that these comments are useful to NIH-RAC a8 they 
deliberate on these issues. 

Sincerely, 

AG: t d 



Job~II.D. 
VICE PRESIOENT 

SCENCE N«J TtCHNQl.OOY 

Dr. William T. Gartland 
Director, Office of Recombinant 

DNA Activities 
Building 31, Room 3B10 
National Institutes of Health 
Bethesda, Maryland 20892 

Dear Dr. Gartland: 

Pharmaceutical 
Manufacturers 

Association 

January 21, 1987 

Re: Recombinant DNA Research: Proposed Actions under 
Guidelines. 
Federal Register Notice (Vol. 51, pp. 45650-45652, 
Doc. 86-28442, December 19, 1986) 

The Pharmaceutical Manufacturers Association (PHA) is a 
voluntary non-profit trade ~.ijc1atlon representing over 100 
companies engaged in research on, and the development, 
manufacturing and marketing of, prescription and ethically 
promoted drugs, biologicals and in vivo diagnostic products. 
Increasingly, these therapeutic and diagnostic products are 
created through biotechnological processes. We are, therefore, 
vitally interested in how biotechnology is addressed under 
national science policy and in regulatory decisions that affect 
research and development of ,J.t.t-4chnology-derived products. 
Accordingly, we welcome this opportunity to comment on proposed 
changes in NIH recombinant DNA (rDNA) research guidelines. 

Overall, the PHA recommends adoption of each of the 
amendments proposed in Sections I, II, III and IV of the Federal 
Register notice. Detailed comments concerning indivIdual 
sections are given below. 

Section I 
The modifications suggested in this section are appropriate 

and important clarifications of the regulatory processes for 
review of proposed experiments and reduce the possibility of 
unnecessary, duplicative review and/or notification. 

Section II 
The proposed changes, while relatively minor, are important 

steps toward defining Hdeliberate release" and allow exemptions 
for cases where experience provides adequate evidence of 
biological and/or physical control of the rPNA containin~ 

1100 Fifteenth Street NW, Washington, DC 20005 • Tel: 202-835--3540· TWX: 11082294~PMAWSH 



~" organisms. It is important that preparation and publication for 
comment of Appendices M~ N and o~ respectively, be completed 
quickly. 

Section III 
Of the two options thataa:." ,a: •• ented, Option 1 is preferred 

because modification of ~_;d.finition of rDNA assures that 
exemption from special rDNA regulation will be applicable 
throughout the research process and not only in the "deliberate 
release" portion of the research. 

Within Option 1, insertion of the word "foreign" in the 
first paragraph of Section 1-8 of the guidelines 1s appropriate, 
as proposed. In the proposed footnote, the phrase "or different 
strains of an organism" .AQPld be deleted in order to avoid 
confusion with Section II1-D of the guidelines. The remainder of 
the proposed footnote is appropriate as written. 

section IV 
The proposed revisions described in this section are highly 

important clarifications of the gu1de11nes for rDNA research and 
will provide appropriate con.istency of policy and practice 
throughout the research proc.... Furthermore, the proposed 
revisions represent th.~'"'Con.ensus of both the primary 
pharmaceutical regulatory agency and the industries that are 

~ representative of pharmaceutical research using these techniques. 
Specific comments relevant to the proposed changes in Section IV 
are: 

1. Prior to proceeding to large-scale studies, an 
evaluation will already have been completed wherein the 
particular host-vector and vector-construct system has been 
demonstrated to present do" significant safety issues and is 
deemed exempt at small acale. once the safety has been 
determined for the inserted sequences the appropriate 
containment at any scale is based on the biology of the host 
organism. 

2. While existing guidelines indicate that "some latitude" 
in the application of BL1-LS requirement is permitted, of 
the five pharmaceutical products already on the market, none 
of the products· sponsors utilized the ·some latitude" 
provision, but used BL1-LS containment in large-scale 
experiments. This suggests that in actual practice local 
Iecs are reluctant to take the lead in using the ·some 
latitude" provision. Hence I these lacs requ ire more 
specific guidance from the NIH RAe. 
3. The pharmaceutical industry has a long and distinguished 
record in fermentation techniques, and member companies will 
be submitting documentation of their individual histories in 
this field. The industrys' experience with E. Coli, B. 
subtllis and Saccharomyces cerevisiae is not as extensive is 
it Is with some other host organisms, but in the time the 

~~ 



industry has been using these organisms. no untoward safety 
problems have arisen or been suggested in either small and 
large scale applications. More specifically, many decades 
of experience in the brewing industry with saccharomlces 
cerevisiae indicate the safety of it as a host. sIm lar 
experIence, using B. lubtl1is as a host in the detergent 
industry. exists. -a. coIf' K-12 bas been used safely in 
medical research for 60 years and as a recombinant host in 
small and large-scale pharmaceutical applications for 10 
years. 

4. We support Dr. Young's proposed revisions in the 
guidelines and believe that they will enhance the 
competitive position of the U.s. biotechnology and 
pharmaceutical industrJ.ea . .a We also believe that more 
explicit guidelines will enhance the strategic planning 
process at member companies and thus help them compete in 
the world's market place. 

5. As a means to further clarify the language i~ Appendices 
C-II, C-III, and C-IV to be consistent with Dr. Young's 
proposed reviSions, we recommend that the following phrase 
be inserted into the existing second paragraph found on page 
45652 uner the paragraph beginning with: And Substitute: 

For large-scale [LS] fermentation experiments, and, [insert] 
where applicable subsequent manufacturing processes, (end insert] 
the appropriate physical containment conditions need be no 
greater than those for the host organism unmodified by 
recombinant DNA techniques. 

Lastly~ the PHA appreCiates the continuing review of the NIH 
guidelines. Experience has lGdteated that modifications of the 
guidelines are appropriate # not only as we gain more experience 
in the laboratory, but also as we gain more experience at the 
scale-up stage. PMA member firms are committed to continued 
voluntary compliance with reasonable guidelines for rDNA research 
and development. 



'-' Genentech, Inc. 

, f ... 

January 21. 1987 

Dr. William Gartland. Jr. 
Executive Secretary 
Recombidant DNA Adviaory Comaittee 
National Institutes of Allergy 
and Infectiou8 Di8eases 
Building 31, Room 3BI0 
National Institutes of Health 
Bethesda, Maryland 20892 

Re: Notice of Proposed Action. ua4er NIH Guidelines 
for Reaearch Involving Recombinant DNA Molecules 

Dear Dr. Gartland: 

Cenentech, Inc. is involved in the reaearch, development and 
manufacture of human pharMaceuticals produced via recombinant DNA 
technology. As such, we are interested in how co ... rclal rDNA 
technology i8 affected by NIH policy aDd practice., and welco.e thia 
opportunity to comment Oft the propoaed change. to the guidelines set 
forth 1n the Pederal legiater, 19 Dec •• bet 1986. 

We endorae the four proposed revi.iofts contained in Sections I, II, III 
and IV. The refined definitions and clarifications will offer 
Inatitutional Blosafety Committees clearer guidance in deter.tning 
appropriate complatnce. They will a180 aid the comaercial aector 
utilizing rDNA techniques in development and manufacture of new 
products, by establishing appropriate large-scale containment practices 
baaed on the knowled,e gained through the uae of industrial adcrobes. 

Comments on .peciflc proposed actions follow. 



SECTION I 

The revlalona proposed in thia section are appropriately consiatant 
with the regulatory proce.s pr •• ented in the pub1t-hed "Coordinated 
Pra.ewoTk for aesulation of 'totecbnolol,lt. The propo.al sake. it 
clear that duplicative review by 'edera1 agencies is unnece.aary. 

SECTION II 

The propo.ed reviaions provide a useful clarification of what 
constitutes deliberate releaae into the environ .. nt. However, it is 
crucial that Appendices H, Nand 0 be prepared by those with 
approprIate scientific expertIse, published for co ... nt, and 
incorporated Into the guidelines In a ti .. l, manner. 

SECTION III 

We agree with the concluaions of the RAC working group that certain 
types of experl.ent8 in which no fore1gn DNA 1. introduced into an 
organi.m are appropriately not subject to special regulation as 
"recombinant DNA". 

Option 1, to reviae the definit! .. of tecombinant DNA molecules in 
Section I-B, il preferred; however, to be conaiatent with section 
lII-D-3, the phrase "or different atraina of an organi811" should be 
deleted. 

SECTION IV 

Commi •• ioner YounS of FDA has proposed changes to the guidellnea which 
we agree are conai.tent with productIon-acale practicea utilizing safe 
.icroorganialls in the pharmaceutical industry. 

We have experience utilizing recoabinant B. subtilie, s. cerevisiae and 
E. coli host-vector .ystems which are exe.,t from the ,uI4.11nes for 
.mall-scale laboratory use.. Once safety has been determined for the 
inserted sequences, the appropriate containaent at any scale should be 
based on the biology of the host organi ••• 

In our experieDce at production acale (a.,. utili.ins the recombinant 
E. colt strain used to produce Protropln), aafety characteristics of 
the hoat-vector .,.stem such as infectIvity or pathoseniclty have not 
been changed in the tranaitloD from laboratory to aanufacturing. We 
have e.tablished a safe record of proceeding from ... 11 to large-scale 
production with a variety of mierobial host-vector .ystem. and believe 
that the propo.ed change to the guideline reflects this •• fety-in-uae 
experience. 



Physical containment facilities will continue to be designed and 
operated based on the biologieal containment features of the production 
organism. In addition, contatn .. nt practices and other environ~ntal 
and occupational health i.sue. relevant to pbaraaceutical manufacturing 
are thoroughly a.sessed by FDA •• part of their regulatory 
respond bit ity. 

We hope theae com.enta are helpful a. NIH-lAC considers the proposed 
changes, and ve are pleased to see the continuing review of the 
guidelines baaed on the growing experience with recombinant DNA 
technology. 

Sincerely. 

CAROL LAX HOERNER, Ph.D. 
Hanager, Environmental Health 
8iosafety Officer 

eLH: sJDd 

4/48 



ANIMAL HEAll1i 1NS11TUTE 
January 21, 1987 

Director, Office of Recombinant DNA Activities 
National Institutes of Health 
Bul1 ding'3h Roo.1' 3810 
9000 Roc kv ill e Pike ' 
Bethesda, MD 20892 

RE: 
1.''' I •• :~'., ~ 

Notice of proposed. ·,ctions under NIH guidel ines for research 
involving recombinant DNA molecules, 51 Fed.Reg. 45650 (December 19, 
1986 ) 

Dear Di rec tor: 

The Animal Heal th Insti tute is composed of the major U.S. 
manufacturers of animal heal th products. We are pleased to have the 
opportunity to comment on the changes proposed in the NIH Guidelines, 
which will have direct or indirect effects on our Members engaged in 
research and development invoh ing recombinant DNA mol eeul es. 

We are in full agreement wi th the changes proposed in Section I, 
·Proposed Amendments of Sections I-A and III-A of the NIH Guidelines,-
and Section IV,· Proposed Revisions of Appendices C-II, C-III, and C-IV.-
The changes are justified for the reasons stated in the notice, and we 
recommend their prompt adoption. 

Section II. -Proposed Revision of Section III-A-2 of the NIH 
Guidelines,· offers us a choice. We:f'ef;OIIIIIend adoption of the approach 
of the RAe Working Group on Definitions. We particularly support this 
approach because of the planned development of Appendix 0, which would 
apparently provide more specific guidance on -deliberate release- of 
recombinant DNA-containing organisms in connection with use of a vaccine. 

With regard to Section III of the notice, ·Proposed Revision of 
Section I-B or Section III-A-Z of the NIH Guidelines,· we have no 
preference between the options. bearing in mind our recOMMendation 
regarding vaccines described above. 

We thank you for the opportunity to provide these comments. and we 
congratulate you on the good effort. 

FHH:dbk 

Sincerely yours, 

~~ff.~ 
Fred H. Holt 
President 

Office Address: 119 Oronoco Street • Alexandria, Vlrllnla 22314 • Telephone: 703/684-0011 

Mallin, Address: P.O. 80x 1417-D50 • Alexandria. Vlrllnia 22313 • Telecopler: 703/684-0125 



Lilly Research Laboratories 
A Division 01 Eli UUy and Company 

lIIty Cotporale Cente, 
Indianapohs. Indoana 46285 

IMng S. JohnsOn. Ph D. 
IIICIt_ 
t3H) 216-4391 

January 20, 1981 

Dr. William J. Gartland, Jr. 
Director, Office of Recombinant 

DNA Acti vi ties 
National Institute of Allergy 

and Infectious Diseaaes, 31/3810 
National Institutes of Health 
Bethesda, Maryland 20205 

Dear Dr. Gartland: 

Eli Lilly and Company is a research~ba5ed corporation that 
develops, manufactures • .-4 markets human medicines, medical 
instrument systems, dia,aOstic products, agricultural products, 
and cosmetics. We are actively involved in recombinant DNA 
research in several area. of life sciences. Therefore, we would 
like to make the following comments on the proposed actions 
published in the December 19, 1986. Federal ReSister, ~, No. 244. 

¥ $&4$ 

1. Dr. Talbott proposes amendments to Sections I-A and III·A of 
the NIH Guidelines to relieve the need for the NIH Recombinant 
Advisory Committee (~C) to review experiments submitted to 
other federal agencies with notification of ORDA of the 
action taken. 

We support adoption of the proposed revisions. 

II. The Working Group on Definitions of the RAC proposes 
definitions of deliberate release by revisions of Section 
III-A-2 of the NIH Guidelines. 

We support adoption of the proposed revision of this section 
which adds clarity to the Guidelines and properly addresses 
the issue of deliberate release. 

III. The Working Group on Definitions of the RAC proposes two 
alternatives for the definition of recombinant DNA by 
revision of Section 1-8 or Section III-A-2 of the NIH 
Guidelines. 

9/ 



Dr. William J. Gartland, Jr. 
Page 2 
January 20, 1987 

We support adoption of the proposal to clearly redefine 
recombinant DNA by revision of Section I-B. The concept 
that certain types of recombinant DNA experiments which do 
not involve the introduction of foreign DNA need not be 
subject to special resulation is an extremely important 
concept. Modification of the definition in Section I-B to 
define this conce~t-insures that exemptions from special 
rDNA regulations will be applied throughout the research 
process and not only in the deliberate release phase. 

However, we would propose change. in the wording of the 
footnote to clarify what we perceive a8 ambiguities caused 
by the use of the words tlorganism" and "strain.ft It is 
unclear whether "orSlnis .. n as presented in this context 
refers to organiall;"at tile genus or species level. The use 
of the word ttstraill" ill this section is more restricting 
than current guidelinel and creates confusion as it relates 
to Section 111-D (Experiments ~hicb are exempt from Guide-
lines) of the Guidelines. In an attempt to clarify these 
ambiguities we would propose the following wording for the 
footnote: 

Rearrangements involving the introduction of 
DNA from differeftispecies of an organism will 
be considered recombinant DNA. deletions. 
single-base change. and rearrangements within 
a single genome will not involve the intro-
duction of foreign DNA and therefore would not 
be considered recombinant DNA. 

In the event that the RAC ~ould choose to redefine 
recombinant DNA by revision of Section III-A-2 of the 
Guidelines, we would offer the same justification for 
chanlina the wording of the proposal (Section III-A-2-C) 
from "different strains of the same organism" to ndifferent 
species of t.he same organism." 

IV. Dr. Frank Young proposes revisions of Appendices C-II, 
C-III, and C-IV which would penait the larse-acale fer.en-
tation of E. coli K-12. B. aubtilis, or S. cerevisiae if 
modified by recombinant DNA techniques under the same levels 
of physical containment as the unmodified organism. 

We support the proposed revisions which are significant 
changes that provide appropriate consistency throughout the 
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research process, Specific comments regarding the proposed 
changes are: 

A. Industrial experience froM decades (E. coli and B. 
lubtilis) to hundreds of years (S. cereVISIae) supports 
the contention that fermentations usins nonrecombinant 
strains of E. coli, D. Bubtilis and S. cerevisiae are 
essentially-benign. -L-asparaginase,-produced by Eli 
Lilly and Company in the early 19108, ~as among the 
first examples of a commercially available E. coli 
fermentation p~oduct to be used clinfcally.- (Grinnan, 
E. L., L-Aspara.inase: A Case Study of an~. coli 
Fermentation Product. In: Insulins. Growth Hormone, and 
Recombinant DNA Technology. Jonn L. Gueriluian, ed •• 
Raven PresB, New York, 1981). L-asparaginase was 
produced in conventional fermenters at the 40,OOOL scale 
with no untoward safety problems either to workers or 
to the environment. Furthermore, we have a lona and 
distinguished record in fermentation techniques which 
utilize larle-8£ale production of a wide range of 
oEl8niamB, most notably Streptomyces, Actinomyces, 
Penicillium, and Cephalosporium. Over the last forty 
years, with the exception of isolated cases of hyper-
sensitivity reactions, we have experienced no health 
associated risks involving large-scale production 
processes with these organisms. These reactions when 
they occurred were always associated with the product 
from the fermentations rather than any inherent problem 
associated with the organism itself. If this proposed 
revision is approved by the NIH Recombinant Advisory 
Committee and accepted by the Director, NIAID, it would 
be the policy of this company to immediately report any 
novel Bnd unexpected health or environmental problem 
which could be a result of this proposed revision, to 
the NIAID and the local IDC, as well as the steps taken 
to address the problem. 

B. Risk a •• e •• ment studies have consiatently failed to show 
any significant risk associated with any of the above-
mentioned hosts carrying plasmids codinl for peptides of 
animal or human origin. 

C. As was made clear at the Asilomar Conference. the 10L 
volume limit stipulated in the laboratory Guidelines was 
one merely of convenience and was not intended to imply 
that large volumes are significantly more hazardous than 
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small volu.es (_ost participants used or had access to 
standard lOt laboratory fermenters). 

D. As expressed in the current Guidelines, the IDC has the 
responsibility for setting containment requirements for 
large-scale fermentations uain& exempt microorganisms. 
Most IBCa. including ours, look to the Guidelines for 
guidance on these issues. The explicit proposed wording 
is most helpful in providing that guidance. 

We appreciate the opportunity to comment on these proposed 
changes to the Guideline.. Experience has indicated that as more 
scientific information accu.ulates and more experience is gained, 
such modifications in the Guidelines are appropriate. 

Sincerely yours, 

J ,. I 
i Y -"._"} 

Irving S. 

r,;li 
.:> '!:tA./;~ H..- . 
Joh6son 

ISJ/rl 
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Dr. William J. Gartland, Jr. 
Office of Recombinant 

DNA Activities 
National Institutes of Health 
Bethesda, MO 20892 

RE: Proposed Actions Under Guidalines(51 FR 45650) 

Dear Dr. Gartland: 

Genencor, Inc., an enzyme manufacturing company which utilizes rONA 
technology and voluntarily compli .. with the NIH Guidelines for 
Research Involving Rec'ombinant IZ."".,lecules, is wri tting in support 
of all four proposed revisions to the Guidelines as described in the 
Federal Register of December 19, 1986 (51 FR 45650). 

I. Proposed Amendments of Sections I-A and III-A of the NIH 
Guidelines 

The revisions proposed in this section acknowledge that various 
regulatory agencies have specif tory authority to review 
products created through DNA technology and can review 
experiments which might otherwi.. reviewed by NIH. Implementation 
of this change will eliminate the-potential of dual review by NIH and 
the responsible regulatory agency and will implement the statement in 
the Preamble of the "Coordinated Framework for Regulation of 
Biotechnology" regarding research approvals. Incorporating the 
proposed change into the Guidelines will remove any questions 
concerning review authority. 

II. Proposed Revisions of section III-A-2 ot the NIH Guidelines 

Genencor supports the proposed revisions to section III-A-2 and the 
development of the associated appendices H, N, and o. The proposed 
definition, when implemented, will provide needed clarity for the 
definition and exclude certain organisms when used under adequate, 
defined bioqical and/or physical controls. This will eliminate 
unnecessary oversight for organisms meeting the criteria outlined in 
Appendices L, M, Nand o. We urge the NIH-RAe to approve this 
proposed revision and to form workin9 qroups with the appropriate 
scientific expertise to develop appendices H, N and a so that the 
proposals can be implemented. 

III. Proposed Revisions of section I-B or section III-A-2 of the 
NIH Guidelines lf~ 

While Genencor supports the intent of the proposed changes set forth 
in options 1. and 2., we encourage the NIH-RAe to adopt option 1. 
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option 1 would define recombinant DNA at the beginning of the 
Guidelines and ensure that there is no ambiguity as to when an 
organism is defined as recombinant. option 2, on the other hand, may 
lead to ambiguity as it endeavors to incorporate the definition of 
rONA with the definition of deliberate release. 

The exemption of orqanisms created through single base changes, 
deletions, and rearrangements-within a single genome is based on 
sound scientific principles and will lead to consistent treatment of 
such organisms created through rONA technology and naturally 
occurring organisms or those derived throuqh traditional genetic 
manipulations such as mutation and selection. 

IV. Proposed Revisions of Appendices C-II, C-III, and C-IV 

Genencor supports the changes proposed under this section. As Dr. 
Young stated, the host organisms in these three Appendices, E. ~ 
K-12, a. subtilis and Saccharaomyces cereyisiae, have been used 
safely at both the laboratory and production scale for many years. 
Their exemption from the Guidelines as host-vector systems is further 
acknowledgment that they are considered safe for recombinant DNA work 
as well. The "Coordinated Framework for Regulation of Biotechnology" 
stated that "The appropriate lara~~~le containment requirements for 
many low-risk [r]DNA derived indu.trial microorganisms will be no 
greater than those appropriate for the unmodified parental 
organisms." Dr. Young's proposal incorporates the long history of 
safe use of these organisms as well as the statement in the 
coordinated Framework. 

Incorporation of the changes proposed by Or. Young will eliminate any 
prior ambiguity in the Guidelines and make it clear to IBC's that it 
is accepted practice to handle thea. organisms at less than BLl-LS 
containment. As Dr. Young indicated, without this clarity, XBC's 
have been reluctant to reduce containment requirements, resulting in 
levels of containment that are needlessly expensive, unwieldy and 
unnecessary. 

Genencor wishes to thank the NIH-RAC tor the opportunity to comment 
on these proposals and hopes that our comments are useful to you in 
the decision making process. 

Sincerely, 
(}J!;.d./, {l;J.,..r 

Alice J. Caddow 
Director of Regulatory 
and Environmental Affairs 
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Ralph Smalling 
Ref/ulft,orr A".'" Sp.cl."., 

January 19. 1987 

Director. Office of Recombinant DNA Activities 
Building 31. Room 3810 
National Institutes of Health 
Bethesda, MO 20892 

Ladies/Gentlemen, 

Amgen, a Cal ifornia-based biotechnology company. wishes to comment on the 
proposals to be considered by the RecOMbinant DNA Advisory Committee (RAC), as 
outlined in The Federal Register. Vol. 51, No. 244, dated Friday. December 19, 
1986. 

We believe these proposals are progressive steps in the rational oversight of 
experiments using recombinant DNA technology. The proposals seem to us to 
reflect the scientific data which has been, and continues to be. gathered in 
this field. Amgen Agrees with thee&RHpt that experiments involving dele-
tions. single-base changes and rearrangements within a single genome (work in 
which no foreign DNA is inserted) need not be subjected to special regulation 
as recombinant DttA experiments. In addition. initiation of experiments in-
volving r-DNA technology following approval by the federal agency with appro-
priate jurisdiction. without the need for NJH approval, should eliminate 
unnecessary delay and duplication of effort. It 15 hoped that the new BSCC 
framework will insure a consistent approach to such agency reviews. 

Amgen agrees that the requirement for Btl-LS containment for the production of 
r-DNA derived products from low-risk microorganisms is expens ive, unwfeldy, 
and unnecessary. We support the proposal that large-scale (lS) fermentation 
physical containment conditions need be no greater than those for the host 
organism unmodified by r-DNA techntques. We hope the ttlH viewpoint concerning 
BL1-lS cond1tions will be extended to other governmental agenc1es with author-
ity for reviewing manufacturing applications. Such a posHion is consistent 
with the long and distinguished history of U.S. industrial fermentation. and 
the recognition that 8LI-LS conditions are unnecessary for the manufacture of 
the five DNA-derived pharmaceuticals currently approved by FDA. 

9) 
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Please 1nclude this letter as 4 part of the written comments and recommend-
ations to FR Docket 86-28442. Thank you. 

Sincerely. 

~r;)JL~7 
Ralph Sma 1 11 ng 

RJS/jdh 
0004~0187A 
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-CENTRAL RESEARCH 
PflZfA INC. EASTEAN fIOINT ROAD, GROTON,CONNECTICUT 08340 

AiCHAfIO L HINMAN, PtI.D. 
SenIor Vlee "'e.ldent 

CI'IemIc.I Product. AetHretI 8nd DwIIopment 

The Director 
Office of Recombinant DNA Activities 
Building 31. Room 3B10 
National Institutes of Health 
Bethesda, MO 20892 

Dear Sir: 

January 21. 1987 

Re: 51 FR 45650-52. Notice of Propc$e(fActtons under NIH Guidel ines for 
Research Involving Recombinant DNA Molecules - Amendments to Sections 
I-A, III-A, III-A-2, and Appendices C-JI, C-III and C-IV 

We welcome the opportu~1ty to comment on the above FR proposal and would like 
to go on record in support of the amendments to Sections I-A, III-A, III-A-2, 
and Appendices C-II. C-II I and C-IV. Furthermore, we would like to offer 
additional conments in support of the proposal of the Conmissioner of Food 
and Drugs (Dr. Frank R. Young) to llllend the subject appendices to the NIH 
Guidelines. 

The NIH Gu1del1nes of June 26. 1986, point out that large-scale containment 
requirements for many low-risk R.DNA derived industrial microorganisms will be 
no greater than those for the parent organisms. Dr. Young's proposed revision 
would explicitly state this principle in the Guidelines. In view of the indus-
try's exemplary safety record tn hand11ng the parent organisms. we endorse the 
Commissioner's proposal. 

The fermentation industry has a long and distinguished history of safe opera-
tion of processes tnvolvlng Bact11us subt11is, Escherichta coli K-12 and 
Sacchar~ces carevisiae at manufacturing scale. Pf1zer's--rntident-free 
experience w1t~ Bacillus subt1l1s used in the production of detergent enzymes 
on a worldwide basts for many years is a part of this history of safe commer-
c fa 1 ope rat i on. 

We believe that the industry in general and Pfizer Inc. in particular has 
demonstrated an eXeMplary record of sa'~1 1n handling these organisms through 
methods which Ire soundly based on good engineering prinCiples of design and 
practice. We believe that the requirement of containment of the exempted 
organisms identified above at the Bl1-lS level during large-sclle cultivation 
15 unwarranted based on the industry's extenshe experience and health and 
safety record. /00 
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We agree that amendment of the 1angv ... 01 the NIH Guideline Appendices as pro-
posed by the COlllllissioner would servl to ameliorate the cost of implementing 
unwieldy and unnecessary conta1nment .. asures by industry. Such action would 
not, tn our opinion, lead to decreased safety margfns for employees of corpora-
tions engaged 1n fermentation production of recombinant molecules or lead to 
increased risk to public health and welfare. 

Moreoyer, relief from unnecessary costs of meeting 8l1-lS compliance at large 
scale could help to increase the industry's international competitiveness in 
the rapidly~advanc1ng area of recombtnaRt DNA production technology. 

Accordi ng1 y, we support the proposed subst i tutt on of the language rec ited in 
51 FR 45652 for Sections I-A. III-A. III-A-2. and Appendices C-I1, C-1I1 and 
C-IV of the NIH Guidelines for Research Involving Recombinant DNA Molecules. 

Sincerely, ~ 
/? "'j,1 ,J > " 
~1."t~ t-
R1c~ard l. Hinman 

to/ 
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UNIVERSITY OF WASHINGTON 
SEATfLE, WASHINGTON 98195 

20 January 1987 

Recombinant DNA Advisory Committee 
ORDA 
NIAID 
National Institutes of Health 
Bldg. 31, Room 3B-lO 
Bethesda, MD 20205 

Dear RAC Members: 

I wish to comment on several aspects of the proposals in the Federal 
Resister for December 19, 1986 which you will be discussing at your February 
2, 1987 meeting. As a threshold 1.8ue.~~.t .a express concern that your 
Committee and its subgroups appear to'- ,etting • very skewed range of input 
on their proposals and work. The procedures of the Federal bureaucracy are 
such that the Register reaches most people only a few days before comments are 
due, a process which largely precludes reflective commentary. Only if one Is 
on an Itinaide track" will it be geneTally possible to provide effectIve input. 
and that requires a presence in D.C. and/or lobbyists or paid staffers to 
monitor meetings. etc. 

In other words. your current pr~eGure. do not facilitate the receipt of 
a balanced range of views, and inateaafavor the over-amplification of the 
positions of private interests with .eans and of the bureaucracy itself. For 
example. none of the non-member attendees at the December 5 meeting of the 
Working Group on Definitions represented public interest groups. Do you 
honestly believe that no environmental organizations, to give but one example. 
have any interest in deliberate release? I urge you to promptly devote some 
attention to improving your outreach activities and assuring that interested 
peraons have, in fact, enough time to respond to your proposals so that 
publication in the Federal Register is not just a Shall legal forasHty. 

I was mailed the minutes of the Deeember 5th meeting in response to a 
phone call several weeks ago to obtain information for constructing meaningful 
comments. These arrived on January 13th with a cover note from an ORDA 
staffer requiring comments to be received in Bethesda on January 14 if they 
were to be available for tlprior review" by RAe! 



For persons who do not share your level of intimate knowledge of the 
Guidelines, the Pederal Resi.ter nocice regarding deliberate release is 
somewhat incomplete. Although the current language of III-A-2 ia quoted on 
page 4S6S1. the context within whicb ie exi8ts 18 not liven, and neither 
grammatically nor logically can it stand alone. IB it an exception to a 
general rule? Is it a definition? etc. In other words, do the changes 
proposed (topics II and III of the ftOttce) expand or contract the 
possibilities or ease of environmental release? While the material can 
certainly presume that readers have a secondary education, providing context 
is at least courteous and, indeed, may be essential for comprehensibility. 

Substantively. I wIsh to address the guidelines relevant to gene 
deletions. I oppose relaxing the Guidelines on this point. as would occur 
under the definitions of "deliberate release" and/or urecombinant DNAu in 
topics II and III of the legi.ter notice. My reasons are several: 

o No experi.ental evidence la cit" In support of the proposal and 
even if the deletion of a gene 1n one .pecies has only benign 
consequences this certainly 1. not aclentific proof that the 
deletion of any other gene in that species, or any gene in 
any other speCies, would also be benign. 

o The proposal seems to be bottomed on logic instead of empiricisM, 
and such logic could well be .t&leading and faulty although 
apparently stra1ghefoward and.lliple (see my article "Institutional 
Biosafety COIIbIittee8 and the Inadequacies of lisk Regulation," 
Science, Technology and Ruman Values, Vol. 9, ta.ue 4, No. 49, Fall 
1984, pp. 16-34.) Simplistic syllogisms, such as are behind this 
deletion proposal, are not alway. valid. The reasoning seems to be 

A is harmless or of known harm 
B constituent is harmless 
Therefore. A-B 18 no more harmful. 

Yet if A 1s a moderate solution of lye (.odium hydroxIde) and B t. 
water, then the conclusion Is false. If the 8y11og1 •• need not hold 
for inanimate substances, how can we rely on it for living material 
with all its additional vagaries and p08.iblllties of interaction. 

o The deletion of a gene would appear likely to result in the elimination 
of the production of any proteins that gene codes for, but do we know 
it will have no effect on the coding sequences of other, perhaps 
adjacent, genes? I do not believe enough i8 known about intracellular 
interactions to reach a conclusion wlth certainty_ 

o The deletion of a lene, and any protelns it helps to produce or 
regulate. could have substantial ecololieal effect. by altering 
the organism', pool of available protein subatance. and thu8, 



pe.rhaps, its ability to eOltp.t .... , .• cologlcal nicnes; the organism 
!light be afforded an advantq •. ;(it axtends itl realm) or a 
disadvantage (tca range contract.) and this alteratton of the 
environmental balance of organ1... could have deleter10ue 
effects for human beings (e_g_ reducing the occurrence of an 
economically important species) or for ecological well-being 
itself. 

Therefore, I urge you not to relax the Guide11nea regarding gene 
delettona. The proponents of such. chanae do not seem to have .attsfied a 
reasonable burden of proof to justify it. 
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WiUHam A. GarUand 
Recombinant DNA Advisory Committee 
Building 31. Room 3B I 0 
National Institutes of Health 
Bethesda. Maryland 20892 

Dear Dr. Gartland: 

On behalf of the Committee for Responsible Genetics (CRG). I would like 
to sub mit the foUowing com ments to tbe federal Register notice of 
December 19, We wiU focus our comments prjmar1Jy on items II and 
III. the proposed revision of Section IJJ-A-2 of the NIH Guidelines and 
item IV. the proposed revisions of Appendices of C-II. C-IlI. and C-IV. 

1 ~ The CRG supports leavina unchanged the definition of recombinant 
DNA and recommends citing each exemption to the defjnition within the 
guidelines. We do not see sufficient empirical justification within the 
scientific disciplines of the intrinsic safety of deletion mutant~ of 
microorganisms to warrant broad exemptions of these products of 
recombinant DNA from review by RAe. As an elample of this, we refer 
the RAC 10 the commentS Of Robert Colwell et a1. concerning the 
Coordinated Framework Cor Regulation of Biotechnology submitted to 
the Office of Science and Technology Policy concerning the federaJ 
Register notice of June 26, 1986 for a concise review of many of the 
questions raised within the scientific community. Dr. Colwell and his 
coJJeagues point out that: 

.. Because regulatory re,ions in I.be aenome serve to control tb.level of 
production of gene products, in some cases turning production on ar off 
entirely, ecoJogicaUy imponatlt aspeclS of phenotype, such as substrate 
utilization. ca.n certainly be altered by cbanges in regulatory sequeoce 
In the same vein. deletion of regulatory sequences (e.g. the re.mavaJ of a 
re pressor. or of a I'romoter' dearly can also can trot gene elpre!Woo; lbe 
deleLion of an entire ,en' cerwaJy does, .. However "predsel)' 
constructed" a.n orgaaisa may be genetically. its ecological phenotype is 
nCll so easiJy predicted. and i$ nonetheless a m.atter for djscovery and 
testioR by careful experiments 

21 Referring to proposed changes on section III-A-2 c of the gUidelines, 
the eRG ohjects to the use of the criterion [or exemption of laboratory I""') 

to I 
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elperiments as sufficient reasoning to exempt those same organisms for 
deJiberale release. IbA4IIIe and concentration of or8.nisms involved 
in an environmental relet". in conjunction 'With the complelity of 
ecological systems, mates the situations or laboratory and of landscape 
distinctive. One obvious difference is competition. In a laboratory 
setting one is not necessarily concerned about competition in the 
ecosystem, such as the dispJacement of INA· with INA-. We therefore 
oppose the proposed change th~t would elempt organisms from RAe 
review based solely on this criterion. 

3) In reference to the proposed revisions or Appendices C-If. C-III and 
C-IV. the CRG strongJy opposes lessenin8 the BLI-LS physical 
containment conditions in the NIH guidelines for large-scale 
fermentation elperiments. This action represents. fundamental change 
in the NIH guidelines In_d,,-ould be a major action for the RAC. The 
rationale for this poslW:ll~fiiuests that BL J -LS containment presenls an 
obstacle to commercial development. The CRG does not accept this 
reasoning as tbe basis for cbangjng a major poJjcy. 

The proposaJ also neglects to take into account the implications for 
worker, as well as community, health and safety and what the basis for 
this elemption should be. At the very minimum the eRG recommends. 
1 } that this proposal be;r~viewed by NIOSH and OSHA before 
implementation and 2) Uaa\ conclusive evidence be presented for public 
comment that the removal of the requirement for closed system large 
scale manufacturing using recombinant organisms wm not have a 
negative im.pact on the health and safety or tb.e workers in the plant. or 
on the communities surrounding these plants. 

Thank you for considering these comments. 
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THE PUBLIC HEALTH RESEARCH INSTITUTE 

OF THE CITY 0 ... NEW YORK. INC . 
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Dr. Willi .. S. Gartland 
Offioe of leco.blDaat DNA Aotlvitie. 
Buildln, 31. Roo. 3310 
Natioaal IA.titute. of aealth 
aethelda. MD. 10892 

Dear Bill. 

lanlla I')' 16. 1981 

1 a. writinl to ,upport Option 1 of the propo.al to •• end the 
GuideliDol al Itated in F:R 51. p. 45651. Deoe.ber 19. 1986. 

I have previoa.ly .a~itt.d .a,.rial. in .apport of this oonoopt 
and I .nclo.e herewith, two do •• eat.. Fir.t is a pl'o,o .. l to a' •• nel the 
,uldoll ....... ntlally a. in Option 1. th.t I pr,pal'.d 1a.t y,ar to be 
s.'-ltt.4 oa behalf of the fly .... ber. of the o1'i,iaal HPl ... id Workia. 
Group" (PIG) who d1'aft.d tho doo ... ot that beo •• e the aotual ba.l. of 
tbe ,ui&l11ne.. Thi. propo.al wa. approved by all except Stan Cohen who 
had loae re.ervaUOD. that were never adclt'e .. ed; con.equently. the 
propo.al wa. novel' .ub.itted. The •• oond doou.ent i. the text of • 
piece I had written at the ti •• in hope of publicatioD in the Now Yort 
Time.. It aever ,ot pabli.hed bu~ 1 .ubmit it herewith a ••• 01" 
olaborate .tatO.'At of the •••• po.ltlon. It oontainl dia,r ... which 
.ay be inforaative to the lay ... Jt.r. of RAC. 

I believe the.o docu.eats stat. fairly olearly ., lupport for 
Option 1. I taow JOD lin& and Liebe Cavalieri have ar,uod that deletiona 
oonstraoted in vitro by Iplioinl technique a ar. not 'quiva1.nt to 
n.tural "l.tloA. Thi •• r,o.ont i. not ,upportable on ,eDltio ,rouad. 
-- the r.levant property of a doletion i. th.t it do.a Dot 1'evert; wbile 
it i. tr .. that the pr.ois. endpoints of a. i. yitro deletion are 
11:111 iblT to be tho .... a •• .,. .. turd dohUOD, I do Dot •• e how thh 
faot 001114 bave a.,. pount. biolo,loal ooa.equAee. I'l' ". 
or 001114 po •• lbly i.paot OD the biObaaard , ... tiOA. or coald po •• ibly 
b, v..,4 to def •• d the position that in vitro deletion. ar. ill 
prinoiple different fro. in vivo o.e. -- after all. it is oaly 
unlikely. Dot iapo •• Ible that tho two ooul4 be idontical. 

Sincerely yours. 

eno. 
RN/de il O 
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'10: Recanbinant rNA o:mnit tee 

~: R. Novick 
R. Clowes 
s. Cohen 
R. CUrtiss III 
S. Falkow 

RE: JVnendnent to Guidelines 

May 6, 1986 

In view of the recent success enjoyed k¥ Jeremy Rifkin and the 
Found:l tion on EoJnanic Trends in blocking the release of i~crysta1 
rotants of Pseudoopno,s and the t ..... of a pseumrabies vaccine, we 
should like to ptop>se a re-affiDllltion of the basic Plilosopiy of the 
Guide! ines in the form of an anerdnent. 

When preparin9 our draft proposal for Asilanar we oonsideree 
organisns containing neterial fran two or IOOte species as novel. and 
therefore corx:eivably hazardous. 'lbe entire proposal. and, we believe, 
the guidelines themselves, were based entirely upln this mnoept:. 

SUbsequent scientific progress has resulted in the ability to 
eliminate any specific gene in a mic:roorgani811 by cloning, in vitro 
deletion, and subsequent recanb1national. replacement. 'Ibis results in a 
local deletion and the organian is not .1D ~ aense recanbinant7 indeed, 
this technology is merely a nore soIilisticated, more precise, and 
infinitely RIOre reliable means of accanpliBhing what plant and animal 
breeders have been doing for several millenia and what geneticists have 
been doing for the better tact of a century. 

I ( ( 
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Saneb:lw, the cr itica.l distinction bebfeen thf.s method of 
mutation induction and the creAtion of trllly DI!tl rec::DlOinant organians 
l¥ gene splicing bas newr been ..... and therefore the regulator.y 
superstructure that bas grown up around rect'llb1nant IIV\ has 
autcaatleally included toth. 

It is this "cientifica1ly invalid and retrogressive situation 
that has sp!lrlned the opportunistic liti91tion of Rifkin et al and it 
needs to be oorrecte:J on legal. as well as on Plllosqilical grounds. 

It is pmposed that patattMil I-B of the guidelines be uended 
to reach ........ U) 1IDlecu1 .. wbldl are oonetructed outside living 

. cells by joining m¢hatic JIB ....,ta .Qt.llm IISJDI!OtI faD gQI .Q.[ mm 
d, f(.~ &mtsID aciea to IH\ molecule. that OlIn replicate ........ 'lbe nerI 

langt.age Is underlined and, as you "Ul perceive, it totally excludes 
all self-cloning fran the Guidelines. WbUe this exclusion is broader 
than that of just deletims, we feel that it represents an atBolute1y 
logical division, based m the above argu:aent, altho~ the objection 
will be raised that it excludes sum .xperimnts .. cloning a toxin gene 
on a high cop.{ plaanid, etc., we WUI. argue (a) tbat one can easl1y 
generate twper-prcduc1ng straina without. gene apU.c1ng and (b) since 
ItoIIIW toxin genes are transposable, their attachment to a high oop.! 
plasnid, specifically, could also occur ~ natural Items. 



ftn . 

In recent aontJB, Jeraay Rifkin a'.ld the Pourmtion on fkIonaRic Trends have 

scandalized the aclent1flc CQ1IIUnity ana the fl~911ng biotectnology inClustry by 

mtAining legal. injurctiOI'Vlf against the contJnued testing and projected use of 

two autmt micmorganisnB developed with the aid of gene splicing. 

'. The two en:Jineered microorganisms are a strain of ~ bacteria that 

can no longer produce a 81.i:l8tance around ltbfeb plmt-&neging ice crystals form 

and an avirulent derivative of paeuc:brabies virus for use as a vaccine. 'lbese 

two strains have potentially major ecananic benefits, praniaing to alleviate 

frost danage to certain crop plants and to QOI\trol pseuchrabies f • ver:y serious . 
ai_a. of swine. 1bey are th1s uong the exciting first fruita of IbX5em 

biotecmology. Although neither of the new strains contains forei9'l IH\ or any 

spliced gene, the DUtlllt orqanisrrs are technically covered by the NIB QJidelines 

for aecouDinant ~ aeBearch, uerely becawIe gene splicing tecmiques were 

utilized in the!t devel.oprent. <l:nseqUently, because the laboratories 

developing and testing the new strains .. y n01: bwe adhered precisely to the 

extant regulations, based on the QJidel1nes, that govern the release of gene-

spliced organisms into the environnent, they left thflrRaelves wlnerable to 

litigation. Mnittedly, the legal. declslQ1S in 'both cases were technically 

cortect, bit the true basis of thts unfortunate sequence of events is • 

scientifically invalid prO/iBion of the ruidel1nes. that has carried over into 

legally binding regulations. 

As chaiman of the group of five ecientista who prepared. (k)cqnent that 

served as the fimt draft of the 9Uide1in_ in 1974, I can atate with scae 

usurance that. cur purpose was to ensure that. novel b:ibrid organislrs produced by 

the splicing in the test tube of genes frcm two or DOre progenitor species WOUld 
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be handled with care because of the possibility that they might have 

unpredictable, haanful biological properties. A potentially hazardcus 

experiJlent that was CXlImOnly cita5 .. liD exanple at the tine is the const.ruction 

of hybrid 1. ggl1. bacteria able to proci1oe diphtheria toxin. Appropriately, 

biological sbJdies of diPltheria toxin cloned in 1. mllare perfoned at the 

highest available level of alntainrrent to avoid any possibility of accidental 

rele~e; safety precautions are also appropriate during testing of recently 

developed hybrid vaccinia viruses potentially useful as va:cines against AInS, 

herpes, etc., to ensure that these virues are not: inadvertently rele~ed before 

their safety has been adequately assessed. 

'!he Pseudorrpnas and pseumrabiea atz"aina, however, do not pose the sue 

safety issue precisely because they wre not producecS by joining genes fran two 

or IIDre species; instead, they represent an entirely different application of 

gene splicing, namely a precise, accurate, and virtually fail-safe nethod of 

eliminating a single specific gene from any microor9Al\ism. In this neth:xI, the 

unwanted gene is first claled into a laboratory strain of B.. ~ where it 

can be conveniently nanipulated. An essential segnent of the gene is then 

snipped out (deleted) and the nOW' inactive gene is retumed to its parent 

organism where a natural reconbination process inserts the defective gene in 

place of the native, active ane. '!be net effect is the precise cestOVal. of an 

essential part of the WMnted gene; no foreign genetic ... terial 18 involved. 

'lbe ~r of gene splicing tecmology in this case 1& that it permits the 

isolation, anpllfication and manipulation of the gene in the test tube. All of 

the tESt tube steps are, of course, performed in accordance with the GJiClelines, 

since these do involve gene splicing. Tbis type of genetiC nnipulation is, 

basically, nothing but a mre so}:tlisticated nethod of acccnpliBhinq what plmt 

-2-
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and animl breede.r:s have been cbing for several millenia and wat genetlclats 

have been doing for over a century, ........ y selecting or creating IIJtatiaas that 

alter a specific genetic trait, either for practical or for experf.aental 

PUlp08eS. 'lbere bas not been, nor should there be, any type of regulation of 

these older types of experbents since they involve sbply the utilization of 

entirely natural processes. 

'lbe use of gene-aplicing methods for penanenUy and precisely inactivating 

specific genes vas B1aply not foreseen in the early 70'. when the QlideUnes 

wre written, indeed, the critical distinctiOn between this type of gene 

splicing and that in'VOlving the creation of hybrid organiSIIB OCIlta1n1ng 'genetic 

aaterial frca two or DOre different: apec!ea has never been made. Bad specific , 
gene inactivation been foreseen, I am certain it would have been expressly 

exclu&!d from the <l:Ilde11nes because altered organisns of this type pose no 

envirormBltal hazard different in principle fran that posed by any ordinary new 

strain of plant, aninal, or microorgan18a derived through the ocOJrrence of 

conventional autaticns, in fact, the III)dem variety are :nuch safer because the 

genetic c:hange is penanent and irreversible, in a:mtrast to classical mtations 

t4lieh can often rever:t to the wild-type state, i.nC5eed, there are casES in ,.,,1ch 

conventional vaccine strains of vir:uses haVe reverted to virulen:e with fatal 

consequences. 'Ibis unfort:unate possibility is precludec! by the RWJdem _thcd of 

gene inactivation. 

Jereqy Rifkin .n5 the roul'l&ltion on Econanic 'l'rerlds appear to act on the 

basis of a general mistmst of the gene splicing tecmology and ita appllcatiCl1S 

to .enforc:e the letter of the law in a scientifically an1sJ.nfomed ananner. '!be 

result i8 inhibition of ... entirely non-haardals and exerrplary application of 

ItCdem biote::hnology to real and tractable problena.. This type of legallatic 

-)-
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ORXlrb.mism can be prevented only by rationalizing the regulatory system that 

has permittfd it. 

!be Recarbinant IR. guidelines tb.Is require amerdment to exclude 

experilents in 1r4licb no foreign genetic material 18 added to an organism's 

genetic conplement, ideally, such an amerdnent should precede and then be 

reflected in any legislative initiatives 8\ICb as current efforts by Q)ngresSl\\lU\ 

.f\Iqua. and senator Gore to create a naUonal camd.ttee to oversee recarbinant mAo 

policy. Recognizing the g!netic distinetion between the addition of foreign 

genes and the rEmlVal of native ones would focus on slbstantive questions of 

biology rather ~ on technical details and would unfetter the ingenuity that , 
the new te:hnology allows, mpefully att8ltion could then be di rectad toward 

issues of teal Q)ncem such as the use of gene splicing for biological warfare. 
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Con&tms;tion Qf &?ecifi~ Gene. Deletion 

V"''''''' """" ~e.I .,~ 
y.. ,~ 

OlrClRD6omal. IUt. of 

or1g~ organism 
- - - - ----1J--rc: .. ==~::::J_L-+S _ l ~-- ") - - - - .. -

L-_ ...... _ \ 
r 

Excised segment, prepared by treati.ng Ul\ with a restricti w fmZl"IW! 

which makes cuts at specific loasticns( t . )..) 
..c.----- \ tCi '" • I ~ ,., -

~ c 

4J.'be excised gene with 8C1'1e extra tH\ at each en3 is then ligated to IH\ 

of • vector plasaid t:bat has been treated with the S11IIW! restriction enzyme. 

'!be hybrid vector pl_itS 18 tr.,sferred to I. ml1 bacteria to 

allow mltiplication of cloned gene .. 
)( y 
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Hybrid plasnid DN.l\ purified, treated with a second restriction enzyme 

that acts at two sites (Y) within the Ul'rlllanted gene. 

---------
Ligation then ties together the two new ends leaving out the UI1'Ilmted 

seguent. 

'Itais reconstwcted Iwbrid plasmid is then re-trlll.ferred to I.. r»lJ.. 

for anplification, then re-introduced into parent organism, in w.ich it 

cannot IUlt1ply on its own. 

tR- . '---_ 
~ -6- "'--



.. 

L _ ~2 .t 

~ I . 
lk.Irologous IH'\ regions line up, reconbination between plasmid and 

chr:orrosane occurs at x,. replacing. intact gene with deletlon-ocntaining 

derivative; plasmiO, 'llthich now contains intact gene again, cannot 

BUNlve in this organism and is lost. 

r 

y 

Net effect is the precise raaoval of • segment of the native gene, leaving 

behirXI no foreign IH\ and resulting in no other change in the organian'. genetic 

material .. 

~te that the biology and biochemistty 18 such that eech step in the 

outline has a wuy low prcbabillty of occurrence. Splicing teclnology is 

totally deperdent on the power of microbial genetics, which enables one to 

select for these rare events. 

"'7-
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JAN 6 1987 

Dr. william J. Gartland 
Director, OROA 
Bla;,. 31, Roan 3810 
National Institute of Health 
Bethesda, MD 20892 

Dear Dr. Gartland: 

UNITED STATES DEPARTMENT OF COMMERCE 
Int ..... ed ••• T ..... · AckftinlsCC"sdan 
Washlnoton. D.C. 20230 

After revi.ewir¥J the prcpceed cbanges in the NIH GUidelines. far Research 
Involvirg ~i:nant rNA Itblec:ules, I tini the su:;JgeSted d1an:;Jes to be 
reasonable. 

However I I wa1lcl ~y 1l.tg'8 that in the prcp:ad revision of section 
III-A-2 of the NIH Q,Jide] ines you CX'.I1SUIer the first alt:a:r:mtive, namely 
to redefine J:eOCIIbinant mA, rather than t(f<1J'ldity sectim III-A-2. 

By xedefin:i.rr;l :nICJCIlbinant ~, the guidelineS deIIr::rlst.r:a suppltt of the 
""-' definition adcIpted 'by the OSTP erd ~ the ci>jective of the OSTP 

document by d.el'talstrat.i.rg a <XlOtdinat:ed. ~d1.. 

In contrast, if you becxIne involved with the question of deliberate 
release, you are openi.n'J up a pardoras lx»c: for \rohic:h there are I'IJlDEtl:CUS 
definitions an::l vert little agreement. 

Additionally l!t.tat l.01!rf be "aocept:ad saient1fic pract1.oe" t:aJay my not be 
tcm::n:mw. I believe that a.:q;esticn '2 has the potential of beocID!n; a 
rather ~tiva ta:ld1ficiation 

Hope ya1 had. a happy new year. 

Best Re:Ja:ttls, 

Alii-
science .Advisor 
for Biot:echnology 
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January 21, 1987 

Dl1:ector 
Office of Recombinant DNA Activities 
Buildins 31, Roo. 3B10 
National I~titute. of Health 
Beth.sda. MD 20892 

Dear Kembers of the RAC: 

Please consider the following comments concerning 
the proposed changes to the NIH Guidelines for Research 
Involving Recombinant DNA Kolecules (Federal Reglste~ 
51:45650-3), Aa section 1 1s a reasonable procedural 
change, and .ection 11 i. difficult to asses. before 
Appendices M. N. and 0 are written, theae comments 
focus on •• ctions III and IV of the proposed revisions. 

SECIIOI ~ Horking ~ Proposition 

The Yorking Group on Definitions presents a 
proposltlon--recombinant DNA experiments that do not 
involve the introduction of foreign DNA should not 
continue to b. subJ.ct to regulation as -recombinant 
DNA-··and two option. for implementing it. However, RAC 
should consider the merits of this proposition before 
considering itl implementation. 

The rationale for this proposition is based on 
laboratory observations of the labile nature of 
prokaryote geno.... Because DNA deletions and 
rearrangement. are' common in l.bor.tory populations, it 
is assumed that luch changes regularly occur in all 
sp.ci •• in nature. Therefore, the argument goes, 
r.l ••••• of comparably alt.r.d organi... should not be 
.ubject to Ipecial scrutiny. 

It 1. nec ••• ary to ask. however, whether these 
laboratory ob.ervations accurately portray the genetics 
of natural populations of prokaryotes. Although 
laboratory observations led to the notion a few years 
ago that there .1aht be compl.te ,.n. exchange among 
many type. of bacteria ( •• e discu.sion in Selander, 
198'>. recent studie. of the population genetlce of 
bacteria rev •• l that many popUlations have high levels 
of linkage di.equilibrium: the •• populations are 
collections of independent clones (e.g. Caug.nt et al., 
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1986; Husser .t al., 1985~ S.lander, et al. 1986: S.land.r, 1985). Thus the 
assertion that genetic changes that occur in the laboratory are necessarily 
commonplac. in nature do •• not hold (Stotzky and Babich, 1984). We do not 
know rat •• of genetic flux--esp.clally g.netic rearrangements--in nature (let 
alone how natural selection operat.s on these changes). 

Of cours., .v.n If v. do not know rat.s of ehang., there is no doubt that 
chang.s within g.nomes occur in nature. But, acc.pting the notion that such 
genomic changes regularly occur and uaing this idea to justify r.leases of 
engineered organisms are not the same. Two such justifications are standard. 
Th. first is the assertion that all prospective g.n.tically engineered 
organisms exempt.d by the Working Group's proposition have already occurred, 
and therefore b.en -t.sted,- in natu~. This cannot be true. For example. it 
has been estimated that there are 10 .t~s in the universe (Ayala and 
Valentine, 1979). YPot, one organuliTileterozygous at only 232 structural gene 
loci, can produc. 10 kinds of , ... tea. Furtheraore, the genotype of a 

-released engineered organi.m do •• net fully predict the role the organism will 
play in the environaent it is r.l •••• d into. As experience with introduced 
species att •• t., whether or not an organi •• is historically novel. it can 
produce novel consequences in a novel environment. Can we beli.ve that any 
engineered organism covered by this proposition will already have been 
"tested" in all environments into which it might be rel.ased? One might then 
ask why new evolutionary adaptation. eVer occurf In addition, natural genetic 
changes occur in isolat.d individuali1'/but releases of engineered organisms 
will typically involve tremendous numbers of individuals. The ecological 
effects and viability of .uch large nuabers of individuals may be entirely 
different than that of an isolat.d individual. Afterall. epidemiologists know 
that the spread of microbes depends on the size of source-pools. ecologists 
understand that many organisms are colonial because of the advantages of 
living in groups. and evolutionary biologists have established the existance 
of frequency dependent selection. 

The second justification for releases is to assert that since changes 
within a genome occur naturally, and extensive probl ••• have not result.d from 
classical bre.ding programs (although there have be.n .o~e (eolw.ll et al., 
1985), the relea.e. covered by the Working Group's proposition need no 
special scrutiny. Howev.r. just because an event can potentially occur in 
natur., do.s not mean that it should be freely promoted by humans; -natural" 
is not a justifieation just as ~artiflci.l- should not be a condemnation. 
For exampl., invasiona of sp.cies into nov.l environments r.gularly occur in 
nature; otherwise volcanic 1slands would not have native faunas and floras. 
organisms would not currently be recolonizing Mount St. Helens. and much of 
the Northern hemisphere would not have been r.colonized .fter the last glacial 
maximum. Yet, USDA wis.ly does not allow free introduction of organisms into 
this country. 

There is, however. some merit to the above assertion; one can use 
recombinant DNA techniques to accomplish more preCisely g.n.tic changes that 
could be made through cla.sical techniques. And. 2D averace, the ri.ks of 
releasing organisms covered by chi. proposition are likely to be lower than 
the risks of releasing organisms altered with -foreignW DNA. Nevertheless, it 
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i. premature to exempt All relea8e. involving III cla8.e. of genetic 
change within virtually ADX geno .. from All review. (In particular. this 
exemption include. eukaryotlc ,eno... even thoUJh the rationale for it i. 
largely based on prokaryote •• ) A low level of review, 8i.ilar to that outlined 
in Appendix L. coupled with more specific exeaption. that can emerge from 
experience With. rather than conjecture about. relea.e. is far .ore 
appropriate for the organis .. covered by the Working Group's proposition. An 
additional benefit of low level review i. that relea.es would be registered 
and thus a safety record would develop. 

Definition 2f Recombinant DH6 

The definition of recombinant DNA should not be revi.ed so that it 
includes only organi ... altered with wfor.i,n- DNA. The rationale presented 
at the Working Group .eeting. for 1aple.enting that group's proposition a. a 
change in definition instead of an exemption, is that recombinant DNA created 
with -foreign- DNA i. different fro. recombinant DNA created from material 
within a genome. But of course DNA does not differ among species or strains, 
and. although exchange within aeno ... 18, undoubtedly more common than exchange 
between genomes in nature. exchange beeween genomes does occur. Thus the 
difference between recomblnant DNA c~ •• t.d with -foreign- and -non· foreign" 
DNA is quantitative rather than qualitative. 

Such a change in definition will have far·r.aching and probably 
unintended effects. Will parts of the Guideline. no longer function as 
intended? For example, will recombinant pathogens containing no "fore1gnft DNA 
be exempt from review? Can any organi •• with altered genes for toxins or drug 
resistance be released? (If not. doea Chia Gean that the definition of 
recombinant DNA depends on what organism is genetically altered?) How many 
rearrangements ... pliflc.tion •• deletions, and single-base changes can be made 
and the "same- gano .... intained? This last question .ay s.e. silly. given 
the atmosphere of good faith in which RAC operates. But, in order to maintain 
conalatency under the Coordinated Framework for Biotechnology this revised 
definition would probably also be used for regulatory purposes, in which good 
faith cannot always be assumed. 

In closing, I wi.h to note that the Federal Register note concerning the 
Working Group'. sentiments about changing the definition of recombinant DNA 
was misleading. Calling the Working Croup -split- as to whether they wished 
to change the definition of recombinant DNA doe. not adequately portray the 
fact that the group voted against changing the definition, 2·7·1. 

SECIIQ~ lY 

Consideration of Section IV raises two questions. First. why should BLl 
containment be relaxed for laboratory experi.ents covered by Appendice. C-I1, 
C~III, and C·IV? The BLI containment guidelinea ara hardly unreasonable; 
beyond standard microbiological practic ••••• entially all they stipulate is 
that laboratories be d •• igned for re.dy cleaning. pest control be practiced, 
and any uncontaminated wa.tes be transported from laboratories in closed 
container.. Second, why not .iBPly revi •• th ••• app.ndices .0 that "nWi.t~ ~ 
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expensive, and unnecessary requir.men~a for large-scale containment are 
specifically replaced by le.s .trin,eftC r.quirement., instead of exe.pting 
organiams covered by Appendices C-ll, C-III, and C-IV froa All containment 
guidelines? 

Because the.e que.tions are ftOc.ddr •••• d. the changes proposed in 
Section IV appear int.nded to Incorporate into the NIH Guldelines the palsage 
from the Coordinated Fr ... work for Biotecbnology th.t st.tes that, 
• •.. large-.c.le cont.inment of .. ny low ri.k DNA derived industrial 
microorganisms need be no greater than those appropriate for the unmodified 
parent organisms,· as much as to r.liev. the fermentation industry of 
containment responsibilities. 

A subsequent passage from the _..,. pa,. of the Coordinated Framework 
(Federal Regist.r 51:23304) note. that, -Iy the time. g.netically .ngineered 
product is ready for co ... rcializaCl~t it will have undergone substantial 
review and t •• tina during the r •••• rch ph •••• and thus, information regarding 
its safety should be available.· Givan this point. it seems more ap~roprlate 
to specify relaxed BLI-LS containm.nt on a case-by-case b.si. than to 
completely exempt all organisms covered by Appendic.s C-II, C-III, and 
C-IV--including untested organisms in the r.search phase--from the NIH 
Guidelines. A list of engineered organi ... currently .~loyed by the 
fermentation industry to which r.laxed containment guid.lines apply could be 
added to Appendix C. 

Thank you for your attention. 

Yours truly, 

~~!~~ 
Staff Scientist 

• 
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Corporate Quality Assurance 

AtXIonp.,.k 
North Chiago. Ulmol, 60064. U.SA 

January 21. 1981 

D1rector, Office of Recombinant DNA Act\v1t'es 
Butldtng 31. Room 3Bl0 
Nattonal Inst1tutes of Health 
9000 Rockvtlle Pike 
Bethesda, HD 20092 

Dear Sirs: 

We wish to comment upon proposals 111 and IV. No. 2~~, p.45651. as proposed 
act10ns under the NIH Guidelines for research tnvolv1ng recomb1nant DNA 
molecules. . 

Ill. Proposed Revis10n of Section I-B or Section III-A-2 of the NIH 
Gu1deltnes 

IV. 

We strongly support the proposal to mod'fy the NIH Gu'de"nes to 
exempt DNA experiments wh'ch do not involve the 'ntroduct1on of 
foreign DNA. Option 1 is preferable 1n that ,t will clartfy the 
concept of exempttng expertments not 'nvolvtng fore1gn DNA. by stattng 
a definition of what constitutes recombinant DNA, and will refocus the 
NIH Gutdelines to those areas of research which may, by the'r nature, 
require oversight of the Instttutional Bios.fety Comm'ttee and the RAC 
of the NIH. 

Proposed Revlstons of Append'ces C-II. C-IIl. and C-IY 

As a major member of the fermentation industry, we applaud the 
proposed act'on to treat the large-scale fermentat10n conta1nment 
under appendices C-11, III and IV the same as the fermentat10n 
containment for the host organ1sm. Th1s 15 approprtate gtven the 
exper1ence of the fermentat10n \ndustry and the expertence ga'ned 
work1ng with these recomb1nant organ1sms. 

We appreciate the opportunity to comment upon these proposals and urge the 
RAC to act pos1t1vely upon them. 

Stncerely, 

(·.~tJ~ 
C. Searle Wadley, Cha1r~n 
RONA B10safety Committee 

CSW/JHK/pc 

~~iJ.K~ 
~ohn H. Keene. Dr.P.H. 
Secretary and B1010g1cal Safety Off1cer 
RONA Biosafety Comm1ltee 



University of Wisconsin Biotechnology Center 

January 19, 1987 

Director 
Office of AecQlbfnant DNA Activities 
Building 31, ROOM 3810 
National Institute of Health 
Bethesda,"O 20892 

Dear S1 r, 

--

.'J>, ;. 

Dr. Richard A. Burgess 
Director, UWBC 
1710 University Avenue 
Madison, WI 53705 

1 aM writing in support of the Proposed AMendMents of NIH Guidelines 
(51 FA 45650-45652). RAC has, in .y opinion, served the citizens, 
scientists and busineSSMen of this country well by taking a cautious 
position with regard to the safety of reCOMbinant DNA research and then 
relaxing the guidelines when experience shows that to be warranted. The 
proposed a.endments, especially 111 and IV, are in that tradition. 
Amendment IV will have I treMendous positive effect on research and 
development at the University of Visconsin, espectalty on projects 
associ.ted with the Biotechnology Center. In addition, the biotechnology 
industry will be able to .anufacture reCOMbinant DNA derived protein 
products .ore efficientLy and cheaply. 

1 hope this evaluation and review by RAt will continue and that other 
regulatory agencies will also be cautious but reasonable. 

Sincerely your., 

~~ 
Richard R. Burges. 

RRB:jas 
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HOFFMANN-LA ROCHE INC. 

NUTLEY' NEW JER'>E'( ·01110 

DrUI ReIU\.IIOf)' Arfain 
(201) 21,-SOOO 

Director, Office of Recombinant 
DNA Activities 

National Institutes of Health 
Building 31, Room 3810 
8800 Rockville Pike 
Bethesda, Maryland 20892 

Gentlemen: 

January 20, 1907 

Hoffmann-La Roche Inc. would 11ke to provide the following comments 
and reconwnendations 'to the notice published 1n the Federal Register, 
Vol. iL, No. 244, Friday, December 19, 1986. 

Proposed Revisions of Appendices C-Il r C-III, and C-IV 

We propose the following rewording of the two paragraphs on page 
45652 of the Federal Register notice; the new paragraph should read: 

"The appropriate physical containment conditions need be 
no greater than those of the host organism unmodified by 
recombinant DNA techniques for fermentation and the subsequent 
processing of fermentation broths and cell pastes at laboratory 
or production scale for host vector systems that are exempt 
from these Guidelines." 

The above modtfications further clarify the word "experiments" and 
allow the processing of live cells in an uncontained mode. It is 
especially important to include research experiments and production 
activities, since other sections of the NIH Guidelines and amendments 
to the Guidelines reference "manufacture" of DNA-derived pharma-
ceuticals approved by the Food and Drug Administration. 

LSD:gm 
HLR '.0. 87053 

Sincerely, 

HOFFMANN-LA ROCHE INC. 

t·, .. tD....... S · ~....Je.. 
linda S. Dujack, Ph.D. 
Associate Director 
Drug Regulatory Affairs 
(201) 235-2983 

Copy to: Dr. William Szkrybalo (Pt,1A) 

.t.~I\."tw"l'~'J I ',.',"., I'jl "I 'A. I~i , {~ r.· '~ •. • ,. '. 



THE UPJOHN COMPANY 
TheodOl'''Coope •• M.O., 10'1'1.0. 

KALAMAZOO, MICHIGAN 49001 USA lI'i(e Ch,aifman 
rUfPHONE (616) 32'3·4000 1616,32)·7095 

January 19. 1986 

Director 
Office of Recombinant DNA Activities 
Building 31, Room 3810 
National Institutes of Health 
Bethesda MD 20892 

Dear Sir: 

The Upjohn Company strongly supports the proposed revisions in Appendices 
CC-II, C-III and C-IV of the National IMtiBItes of Health Guidelines for 
Research Involving Recombinant DNA Motecules (Federal Register, Vol. 51, 
No. 24t December 19, 1986, pp.456S0 .. 45&52). The revisio'ns proposed by the 
Commissioner of the Food and Drug Administration are progressive and 
significantly clarify the appropriate containment for large·scale recombinant 
fermentation experiments. These revisions will make it easier for industry to 
engage in strategic planning. They also brin~ into focus the safe history of 
the fermentation industry and the generally ,nnocuous natures of 
microorganisms used to produce antil;li9\ics. proteins. amino acids and 
vitamins. All evidence accumulated bffite on Escherichia coli K· 12, Bacillus 
subtilis and Saccharamyces cerev;siae support their inclusion in the 
classification of non-pathogenic and innocuous microgranisms. The 
introduction of foreign genetic information into such organisms does not 
change their natures unless the foreign DNA encodes for biosynthesis of toxic 
molecules or antibiotic resistance, as described in Sections UI-A·l and III·A-3 of 
the Guidelines. 

Finally. the Commissioner addresses the important economic aspects of 
developing and applying recombinant DNA technology. If the United States 
is to achieve significant commercialization of this technology, the capital 
costs of large-scale recombinant processes must be competittVe with both 
foreign-based recombinant process and conventional domestic ones. The 
proposed chan~es will help in this regard, and they will allow the United 
States to retain Its role as the world's leader in biotechnology. 

The proposed changes in Appendices C-tl, C·III and C-IV are progressive in 
both a scientific and an economic sense, and they will not put tne public at 
any greater risk. We recommend their adoption. 

~~ 
Theodore Cooper, M. D., Ph.D. 
Vice Chairman of Board of Directors )0/ 



Dr. Bernard Talbot 
Deputy Director 
National Institute of Health 
9000 Rockville Pike 
Bethesda, MD 20892 

Dear Dr. Talbot: 

VIncent F. SInvnon, VIce President 
...... fCh O .... IOft 

W.R. Groce 6. Co. 
7319 Route 32 
ColumbIa. MaryIond 21044 

(lOt) 53i-44H 

January 19, 1981 

We are in favor of the clarification language proposed as an 
amendment to the NIH Guidelines in Appendices C-II, C-III, and 
C-IV. 

VFS:csc 

Respectfully yours, 

~~~ 
Vincent F. Simmon, Ph.D. 
Vice President 



IIf 
U:N IVE 1~ S.A. L ~C01~POR..A"T'IC>N 

aARY W .• AN DIERSON, PH. D. 
"'CE ~"E.'OENT- .. E.E .... C .. 

The Director 
Office of Recombinant DNA Activ1t'es 
Building 31. Room 3BIO 
Nat10nal Institutes of Health 
Bethseda. MD 20892 

Dear S1 r: 

January 15, 1981 

I am writing to comment on the Notice -Recombinant DNA Research: 
Proposal Actions Under Gu1de11nes- publ1shed 1n the Federal Reg1ster on 
December 19. 1986 (51 fR 45650-45652). 

I heartily support all of the proposals l1sted in th1s Not1ce, but I 
part1cularly want to support the chanlft'1n the IINIH Gu1de11nes for Work with 

. ____ . Recomb1nant DNA Organhms· that are proposed by Or. frank E. Young, 
Commissioner of food and Drugs (51 fR 45651, Column 3, to 51 fR 45652, 
Column 2). Dr. Young's comments state the just1f1cat10n, and the need. for 
relaxing the NIH Gu1del1nes to allow safe recomb1nant organ1sms to be cultured 
1n the same way that one cultures organ1sms of the same type that are 
genet1cally unmod1fied by recombinant DNA techniques. Or. Young's comments 
are conc1se and they are accurate; and they deserve to be supported. 

My company (Un1versa1 foods CorDO~.t1on) 1s one of the world's largest 
manufacturers of baker's yeast (SaccharomYces cerev1s1ae) and other yeast 
products. Our brand name for yeast products 15 -Red Star™ •• and we 
manufacture and market these products 1n nine countr1es around the world in 
add1t10n to the Un1ted states. Th1s product has been consumed as a food. and 
as a const1tuent of food products, by people the world over for centur1es. 
W1thout exception, baker's yeast 1n all of its forms is recogn1zed as a 
wholesome food mater1al that 1mparts aesthet1ca11y p1eas1ng qualities to many 
food products (espec1ally flavor and leaven1ng to bakery products). And. 
var10us forms of the yeast Saccharomyces cerev1s'ae (such as baker's yeast and 
brewer's yeast) are also recogn1zed to be 1mportant sources of v1tam1ns and 
m1nerals. and they are consumed for these benef1c1al constituents by many 
people. 

There is certainly unanimous agreement that the yeast Saccharomyces 
cerev1c1ae 1s a safe organ1sm. And the insert10n of genet1c material for safe 
prote1ns, and for enzymes that promote 1nnocuous react10ns, 1nto the yeast 
Saccharomyces cerev1s1ae does not change the safe nature of the or191na1 
organ' sm. for 'nstance, 1n our laboratory, we have 'nserted genes for 
-'actose permease· and for ·beta-galactos'dasell from the yeast Klyveromyces 
1act15 1nto a baker's yeast stra1n of Saccharomyces cerey1s1ae 1n order to 
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Office of Recomb'nant DNA Act1vlt'es 
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prepare a baker's yeast that can be grown on lactose wh1ch 1s ava1lable 1n 
cheese whey. a byproduct of cheese manufactur1ng. There 1s noth1ng unsafe 
about e1ther yeast stra1n 1nvolved 1n this product of recomb1nant DNA work. 
and the new properties of the recomb1nant DNA baker's yeast stra1n are 
ent1rely lnnocous. There 1s no conceivable reason why th1s new, 
genetically engineered baker's yeast should not be cons1dered to be as safe 
as any baker's yeast that 15 unmod1fied by recomb1nant DNA techn1ques. 

We are also work1ng with a stra1n of the yeast Saccharomyces 
cerev1s1ae that has been mOd1f1ed by recomb'nant DNA techn1ques to produce 
the human protein ·alpha-l-ant,tryps1n.· In th1s case, 1t is 1nconce1vable 
that a health hazard ex1sts from contact w,th th1s yeast. and 1t 1s 
v1rtually 1mpossible for th1s yeast to compete 1n open env1ronments because 
of the useless metabo11c load imposed by the ·alpha-l-ant1trypsin- gene. 
Aga'n, there B no reason not to handletbh recomMnant yeast stra," in 
the same way that one handles stra1ns of the yeast Saccharomyces cerev1s'ae 
that are not modif1ed by recomb1nant DNA techniques. 

Above are two examples of the yeast Saccharomyces cerev1s1ae mod1f1ed 
by recomb'nant DNA techn1ques that are certainly as safe as strains of the 
yeast Saccharomyces cerevisiae that are not mod1f1ed by recombinant DNA 
techn1ques. It should certainly be concluded that these new genet1cally 
eng1neered stra1ns of yeast should be allowed to be handled by the same 
methods used for stra1ns of Saccharomyc-'S'-'terev1s1ae that are not 
genetically mod1f1ed by recomb1nant DNA techn1ques. And th1s concluslon 
should be generalized as Or. Frank E. Young. Comm'ssioner of Food and 
Drugs, has recommended. 

In conclus10n. I would 11ke to polnt out that there has not been even 
one unpredicted product of genetic modification of organisms by recomb1nant 
DNA techniques 1n the ent1re world. Th1s record stands even after more 
than a decade of thousands of experiments 1n hundreds of laborator1es 
around the world. Certa1nly. thousands of people have been exposed to such 
genet1cally modified organ1sms for hundreds of hours as a result of all 
th1s work. and surpr1sing adverse results have never been recorded. It 15 
t1me to acknowledge that mod1f1cat1on of organisms by recomb1nant DNA 
techn'ques produces organ1sms that are no more dangerous, nor more safe. 
than the organtsms from wh1ch the genet1cally modified organism was 
der1ved. And this fact should be reflected 1n the Guidelines, and the 
Regulat'ons, that perta'n to any aspect of recomb\nant DNA work w1th 
organisms. 

I do hope that the recommendat1ons proposed 'n the referenced Not'ce 
are accepted and that the NIH Recombinant Adv1sory Comm1ttee Guidelines are 
amended accord1ngly. 

GWS/slb 

i]:r/1r .... s -Jo' ~!.lIJ'o-"--
Ga W. Sanderson, Ph.D. 
Vice Pres1dent. Research 
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LAW OFFICES 

E.OWARD LE.e: ROGERS 
SUITE T-200 

1718 P STRtEr, N. W. 

WASHINGTON, O. C. 2003(; 
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.O,,",""IE LOuH •• URV-

Director 

(202) 387-11500 

Office of Recombinant DNA Activities 
Building 31, Room 3810 
National Institutes of Health 
Bethesda, Maryland 20892 

January 28, 1987 

Re: Comments on proposed Revisions to Guidelines, 
51 Fed. Reg. 45650 (p~~ember 19, 1960) 

These comments are submitted on 'behalf of tbe Foundation on 
Economic Trends and Jeremy Rifkin. Paragraph numbers herein 
coincide with those of the Notice. 

I. The difficulty with the proposed change is that, while 
it is intended to cover the situation where both NIH and another 
agency have jurisdiction to review the experiment, it fails to 
suggest any mechanism fot resolving the overlap in a prudential, 
discretionary manner. Instead, the proposal simply calls for NIH 
to abdicate its role, reqardlelrs-- of whether NIB is satisfied that 
the review by the other agency ~Berves the same purpose- as that 
which would be conducted by the RAe and NIB, is of comparable 
quality, or that the other agency, rather than NIH, has the most 
appropriate expertise to bring to bear on the particular 
questions raised by the experiment. 

Instead of the withdrawal of NIH review-decision authority 
as proposed, we suggest that after preliminary review by ORDA and 
by the other agency (or agencies) of the nature of the proposed 
experiment, that they confer and declde -- on the basis of 
appropriate criteria such aa expertise and capability -- which 
agency is to conduct the review. It may be that through a 
memorandum of agreement with other agencies, those deciSions can 
be made in advance for certain categories of experiments. It 
most instances, even those where the other agency must issue a 
permit, license, or approval, it will neverthless be deSirable 
that the RAe-NIH review-approval process be implemented, and that 
the other agency have the benefit of that review and decision. 

A vivid example of the need for NIH review and oversight is 
the situation involving the conduct of field tests for a 



pseudorabies vaccine at Baylor College of Medicine and/or Texas A 
, M University (tests conducted by Dr. Saul Kitt and Novagene, 
Inc., with participation by USDA) in violation of the NIH 
Guidelines. See Memorandum dated October 9, 1986, from Director, 
NIGHS, to Director, NIH. It is certainly preferable to have the 
RAC-NIH review conducted before, rather than after, licensing, 
approval, and marketing of a product by another agency, as 
occurred in that instance. 

While it would be desirable that other federal agencies have 
the experience and expertise that NIH has in reviewing 
recombinant experiments, the fact is that many of them do not. 
Yet at this time, there is a growing need for such expertise. 
The proposal in question, then, is counter-productive at this 
time, for assuring adequate and timely review of proposed 
experiments. Nothing should be den. at this time to encourage 
researchers to bypass the IBCs or lAC where they may well prove 
to be the most appropriate reviewing institutions. 

II. Because of the overlapping nature of the proposals in 
part II and III of the Notice, certain of the comments herein 
also refer to segments of part III. 

As a preliminary matter, eacb of the proposed revisions to 
Section III-A-2 of the Guidelines attempt to define ~deliberate 
release" as "a planned introduction. _ • into the environment." 
The difficult questions -- alluded to, but not resolved in the 
publication entitled "Coordinated Framework for Regulation of 
Biotechnology," 51 Fed. Reg_ 23302 (June 26, 1966) -- as to when 
and under what circumstances an organism (however defined) may be 
deemed to have been introduced "into the environment" are not 
addressed in the Notice in question. The several federal 
agencies dealing with this issue.., well have differing views as 
to its resolution. For example, EPA's definition of deliberate 
release for purposes of the superfund law (CERCLA) may be 
different from that deemed appropriate by NIH or USDA. 

The definition of -deliberate release" as determined by the 
meaning of the phrase "into the environment" will be of great 
Significance in many instances in determining whether a 
deliberate release is involved. Inasmuch as NIB is attempting to 
coordinate its review/decision efforts with those of other 
agencies (as is reflected, for example, in proposal I in the 
Notice discussed above), and that both NIH and applicants need 
guidance as to the applicability of Section III-A-2, that 
definition is of practical importance. 

We therefore suggest that NIH address that question as part 
of its proposed amendments by developing, at this time, general 
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criteria as to the meaning of Rinto the envitonment R in 
coordination with other federal agencies. While, as is true of 
many regulatory situations, that criteria may have to be modified 
as experience dictates, it canb. •• ade sufficiently flexible to 
include all experiments that .vat be reviewed and, at the same 
time, provide much needed guidance. 

Turning to the RAC Working Group recommendation developed on 
December 5, 1986, a fundamental problem with proposed section 
III-A-2 and subsection a thereof (in both parts II and III of the 
Notice) is that the essence of the change from the current 
III-A-2 is the expansion of the exemptions as will be established 
by the evidence to be described in Appendices L, H, Nand o. 
With the exception of existing Appendix L for certain plants, the 
other appendices are not yet developed. Therefore, at this time, 
there is no basis whatsoever for approving their creation or for 
making the other proposed changes in III-A-2 and developing 
subsection a to accomodate them. In short, the proposal is 
premature. 

We request that if and when it is deCided to develop the 
appendices, there be full and adequate represent ion of the wide 
variety of disciplines relevant to that undertaking among the 
voting members of the working group or committee assigned that 
responsibility, including micro-ecologists and other ecologists. 

Our other comments relating to part II are discussed below. 

III. We oppose both options submitted by the Working Group. 
While the Notice states that -[tlhe working group were split as 
to whether they preferred de-alift9 u with this problem by changing 
the definition of recombinant DNA or by further modification of 
other sections of the Guideltnes,R the overwhelming majority 
voted against changing the definition (Option 1) by 7 to 2 with 1 
abstention. 

One obvious problem with Option 1 is that it would mean no 
NIH review of deletions and rearrangements within the human 
genome. 

A problem with both options (and with proposed Section 
III-A-2 and subsections a and b under II), is that the mutations 
included within subsections band c can present serious risks of 
adverse ecological and health effects. Some of these problems 
were described by Or. Frances Sharples, a member of the Working 
Group, at the most recent meeting of the RAC. 

The significant and continuing controversy over these (and 
similar) proposed taxonomic definitions as a basis for 
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determining the extent and nature of regulatory review is well 
documented, both within the federal agencies and by the comments 
and concerns of outside experts. See, e.9, -summary: EPA 
Biotechnology Workgroup Retreat,· July 31, 1985, pp. 2-3; 
-Briefing Materials· for ·Sriefing for Jack Hoore ors 
Siotechnology Issues,· August 5, 1985 (section dealin9 with 
-Issue: What Commerical Products Should We Review, i.e., Wbat is 
'New' Under TSCA·), ·OPTS Biotechnology Issues for Assistant 
Administrator Resolution,· July. '985 (Draft, July 24, 1985) 
(EPA), pp. 7-9; -Review of Draft Federal Register Notice on 
Biotechnology- (Work ASSignment No.: L-86-l0/28-09) Work 
Assi9nment Title: Expert Review of Biotechnology Proposal, Work 
Assignment Reports (Dec. 6, 1985) (EPA) -- Work ASSignment Report 
by Dr. Dorothy Jones (-It is not true that genera are stable. 

If the terms intra- and inter-generic, which occur 
throughout the policy statement, are removed (and in my opinion 
that should be) one is left with the repetition of the rather 
clumsy 'similar' and 'dissimilar' organisms, but to my mind this 
is a better solution. It would be quite wron9 to include in the 
document a statement which is just not true.- (Pp. 2-3; see also 
pp. 4-8»; Work Assignment Report by Dr. Bruce R. Levin (-I 
believe that the inter-'genus' criteria for regulated genetic 
manipulation is, in the cases of microbes, somewhat arbitrary •• 
•• I also believe that there are problems with the pathogen, 
non-pathogen criteria for regulation- (p. 3) (and see his more 
expansive comments on the same pc>.ints at pp. 5-7) 1 Work 
ASSignment Report by Dr .. DanielSlmberloff (-It is odd to view 
deletion products as not having new combinations of genetiC 
material •••• [A] deletion could quite readily combine traits 
that are not normally found together.- (p. 3) (and see his 
comments about the -degree of circularity in this 
[inter-intrA-generic] distinction, which is the linchpin of the 
entire proposal- and that -the way around this is to emphasize 
phenotypes more.- (p. 4)); Work Assignment Report of Dr. Max 
Summers (- ••• it is difficulttoptedict how sound EPA's 
proposed policy concerning the relative hazards of inter-or 
inteagenic combinations are since there is very limited 
experimental data availabe to assess this judgement in an 
environmental context •••• I think there will be many 
exceptions to the rule.- (p. 1); -1 would be reluctant to advise 
on the validity of EPA's proposed policy. It makes more sense 
to base the evaluation upon the nature of the gene/function/trait 
which is of question.- (p. 2»), Memorandum (EPA) dated March 26, 
1985, -Subject: Comments on BSeC Definition of 'Inter-Generic 
Microorganism,' 'Pathogen' and 'Environmental Release'· from Don 
Clay, Director, Office of Toxic Substances to John A. Moore, 
Assistant Administrator for Pesticides and Toxic substances: 
(Prepared) Testimony of Elliott A. Norse, Ph.D., Director, Public 
Affairs Office, The Ecological Society of America on The 
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Coordinated FrameworK for the Regulation of Biotechnology before 
the U.S. House of Representatives Committee on Science and 
Technology Subcommittees on Investigation and Oversight, Natural 
Resources, Agriculture Research and Environment and Science, 
Research and Technology (July 23-1--1986). 

Because of the concerns expressed by these and other persons 
highly knowledgable in the field that the exemptions proposed in 
the Notice are not scientifically well founded, and may lead to 
the inadvertent failure to review and regulate experiments with 
serious risks, we request that those exemptions not be adopted. 

Sincerely yours, 

on 
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PROPOSED AMBIlDKEIIT TO TALBOT PROPOSAL (TAB 1283) 

Add the following sentence after the second sentence. which concludes 

with the words ", .. may proceed without the necessity for NIH review or 

approval": 

"However. any experiment that involves the administration of 

gene therapy to human subjects (8ee Section III-A-4 of the 

Guidelines) may not proceed without prior review by the HIM 

Recombinant DNA Advisory Committee and IIIH approvaL tt 

Submitted by LeRoy Walters 

February 2. 1987 
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G~-Department of 
AgricuJawe 

AnImal and 
Ptant Health 
InIpdon SeMce 

Washington. D.C. 
20250 

Dr. VUli .. Gartland. Director 
Office of Reco.blnaut DNA Activitie. 
Building 31 t Room 3110 
Natioaal Institute. of aealth 
Bethesda, Maryland 20892 

Dear Dr. Gartland: 

January 29. 1987 

We wisb to take this opportunity to r .. poDd. to "Recombinant DNA Reaearch: 
Proposed ActioDs Under NIB Guidelines- wbich appeared in the rederal aeSiater 
on December 19. 1986, (51 Fa 4S65~!~~~ .. . - ~--- -

We aupport tbe pro~ deletion of laasuaae in section III-A aDd 
favor the proposed. acld.ition of the.· . pa'C'agraph at the end of SectioD 
I-A of the Guide111188. While the change would continue the National 
Institutes of Health (NIB) review reqglw.aeat for experiments covered by 
Section III-A of the Guideline., it wQUld .11mluata NIB revi •• for all other 
DNA experi_llta becauae the revi" wouW-be conducted by another Federal 
agency. Such a change ·would be . with the development of ~egulatory 
authority in Pederal agencies in -tbe expandiaa .commerclaliz~tion 
of product a derived from • This proposed change 
would alao help aliaiaste possible about the agency to which an 
experiment should he submitted for _and approval. ,. 

In Section III-A of the current Guideline., experiments which require specific 
NtH-Recombinant DNA Advisory Committe. (BIB-lAC) review and approval by both 
NIB and the Inatitutional B108afety Committee (1IC) may be submitted to 
another Federal agency. If the NIH Office of Reco.binant DNA Activitie. 
(ORDA) determines that 8uch reviews •• eve the aame purpose, NIH approval is 
unnecessary and the proposed experiment may be initiated with approval from 
the other 'ederal agency. At the prea.nt time, there are no provisions or 
requirements for the transfer of 8uch information between the NIH and another 
Pederal regulatory agency. Because the review by another Pederal agency 
serves the same purpose as that currently conducted by NIH, it would be 
redundant to require overlapping reviews. Each regulatory Federal agency may 
also require unique criteria not normally required by NIH. 

Currently, the NIH Guidelines provide the conditions under which only plants 
containing recombinant DNA molecules may be released in the environment. The 
RAe Working Group on Definitions, at their meeting on December 5, 1986, 
recommended the establishment of new appendices, similar to Appendix L 
"Release Into the Environment of Certain Plants" which would be written to 

~ include conditions of release for animals, microorganisms other than vaccines 
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and vaecines. We favor the proposal by the RACts Working Group on Definitions 
to amend Section III-A-2 by adding parallel sections to be written as 
Appendices M, N. and 0 eovering respectively animals, aicroorganisllS, other 
than vaceines, and vaceines. We also urge appropriate Federal, private; and 
public involvement in the preparation of the criteria for these new 
Appendices. 

During the December meeting, the RAe Working Group on Definitions passed a 
lIIOtion concerning changing the definition of recombinant DNA. It was felt 
that certain types of sueh experiments which do not include ,the introduction 
of foreian DNA need not be subjected to these Guidelines. Of the two options 
presented, we favor option 2 for the following reasons. The proposed 
modifieation of Section III-A-2 provides clear, concise and much needed 
clarification of the concept that deliberate release 1s essentially a 
dangerous event. The proposed use of describing such releases as "planned 
introductions- under accepted scientific practices in which there is adequate 
evidence of biological and/or physical control of the recombinant organisms is 
consistent with Departmental, environmental, and safety concerns. Although 
the proposed changes would exempt,experiments involving deletion derivatives, 
single base change., rearrangements and amplifications within a single genome, 
these s$me type. of experiments would still require other Federal agency 
"review and approval before release from containment. . '-' 

The final proposal in this notice deals,with redUCing the physical containment 
requirements for low risk microorganisms used in industrial fermentations. 
We support Dr. 'Frank Young's proposal to reduce unnecessary containment 
procedures currently described in BLl-L5 for such large scale fermentations. 
We feel that the containment conditions need to be no greater than those 
employed for unmodified host organism experiments. 

Sincerely, 

~-97/'«L ... / ·/aetfl1.' 'It:Wkfn;~~~ 
Administrator 



PUBLIC AND SCIENTIFIC AFFAIRS BOARD 

AME-RICAN SOCIETY FOR MICROBIOLOGY 

Jamary 29, 1987 

Dr. William Gartland 
Director, Office of Recanbinant DNA Activities 
Bldg. 31, Roan 3B10 
National Institutes of Health 
Bethesda, MD 20892 

Dear Dr. Gartland: 

-
1913 I SntEBT, N,W. 
WASBJNOTOH, D.C. 20006 
1'ELEF80HB: (202) 822·9229 

en behalf of the Anerican Society for Microbiology (AStl), we are smitting 
the following canments in respcnse to the proposed actiQ'lS involving the 
National Institutes of Health (NIH) Guidelines for RecOmbinant DNA Research, 
published in the Federal Register of December 19, 1986 (51 :244) • '!he MM is 
the largest single biological life science organization in the world with an 
active membership of over 34,000. '!he AfM membership includes scientists 
fran the govemment, acadeIre arx1 industry, who are experienced in molecular 
biology and genetics, environnental microbiology, microbial p}::rfsiology, 
agricultural and industrial microbiology. 

I. '!he MM suworts adoption of the revisiCllS proposed by Dr. Bernard Tall:ot 
to atrerd sections I-A and III-A of the NIH Guidelines. 'Ibis propceed 
revision is consistent with the poliCies established by the JWle 26, 1986 
"Coordinated Framework for Regulation of Biotechnology, n aJXi will clarify 
for sutmitters that recati>inant DNA exptrinents requiring approval under the 
NIB Guidelines need not be rel iewed by the NIH Recanbinant DNA Advisory 
Ccmnittee (RAe) once review and approval has been given by another agency 
with the apJ;ropriate jurisdiction. 

II. '!he A9l supports adoption of the revisions, propcsed by the RAe Working 
Grrup on Definitions to section III-A-2 of the NIH Guidelines, which define 
deliberate releas;e and clarify corilitions under which a deliberate release 
experiment would t:e exempt fran review by RAe. we believe these revisions 
represent the proI;l!r approach to dealing with the issue of deliberate 
release and will assure proper planning and participation by scientists in 
the decision-Raking process. 

III. The ASM agrees with the IOOtion passed by the RAe Working Group on 
Definitia'lS "that certain types of recCJtt)inant DNA. eX};2rinents which do not 
invol ve the introduction of foreign DNA need not te subjected to sp:cial 
regulation as I recari::linant DNA. I" we endorse the second option for dealing 
with this problem by further moUfying Section III-A-2 of the NIB 
Guidelines. Under this option, deliterate release exp!rinents involving 
genetically en;ineerErl organisms creataj by deletions, single base changes, 
rearrangenents and cm;llification within a single gmane would be exenpt 
fran RAe review. We believe the current definition of recanbinant DNA 
should remain unchanged and the RAe should continue its past practice of 
recornrre rrling exemptions. 



IV. '!he AfM concurs with the proposed revisions of App!IlUces C-II, C-III 
and C-IV. we believe that containment for IGl-risk microorganiSltE should be 
minimal and endorse the proIX'Sed change with the wXleIStanding that it does 
not include organisns otherwise covered wXler the guidelines and that the 
experinents performed will be consistent with gocd laboratotY or 
manufacturing practice. 

We appreciate the opportunity to canment on these proposed actions under the 
Guidelines for RecCJltlinant DNA Research. 

Sincerely, 

;b..~~~ . ..... (., }D7.Ult7J1,J-t~~- l 46'; l ~/ .. 
r~ Halvorsm, Ph.D. 

Olairman, Public and SC:ientific President, - Amer-i<:an SOciety 
for MicrobiO;'09Y, ~ 

~; M.D., Ph.D. 
Chaionan, Ccrnmittee on Medical 
. Microbiology and Inm.mology 

Affaim Board -
Yt.LdA.I J·,Wcd~ 
~JjWOdz.inski, ·Ph.D. 
Chainnan, Canmittee on Aqr-icultural., 
. FOod and Industrial Microbiology 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

OI",..ICI: OF 
PESTICIDES ...... 13 TOXIC SU.ST ... NCES 

Mr. Robert M. Mitchell 
Chair, Recombinant DNA Advisory Com.ittee 
National Institutes of Health 
9000 Rockville Pike 
Bethesda, Maryland 20892 

Dear Bob: 

As you know, a subcommittee of the Environmental Protection 
Agency (EPA) Biotechnology Science Advisory Committee (BSAC) 
was convened on December 11-12, 1986, to attempt to develop 
several approaches to defining -release to the environment II 
of microorganisms. 

Itm sending you a short draft interim report on that meeting 
to facilite an exchange of information between the 
Recombinant DNA Advisory Committee (RAC) and the BSAC. 
The full report of the committee will be available in 
early 1987. 

I will continue to Keep you informed of BSAC activities in 
this and other areas of mutual interest. 

lid like to take this opportunity to wish you a prosperous 
and happy 1987. 

Sincerely yours, 

J-I: l~ 
Eliz~eth Milewski Ph. D. 
Executive secretary 
Biotechnology Science 
Advisory Committee 
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Back.ground 

The use of the techniques which have been called the "new" 
biotechnology (recombinant DNA, cell fUSion, etc.) has brought 
to the fore certain problems in 8~sessfng the potential 
impacts of the technology. Among the issues are what consti-
tutes "contained" and "released" to the environment when 
microorganisms are used to perform certain tasks. 

Because the manner in which the Environmental Protection 
Agency (EPA) will regulate certain products of biotechnology 
is~ in large part, dependent upon whether a product is 
"released" to the environment, a workable definition of 
"released" is needed. Such a definition will permit both 
industry and EPA to determfne whether a particular use of a 
microbial product constitutes a release to the environment 
subject to a level of regulatory oversight. 

In order to tap a broad spectrum of expertise in its efforts 
to develop a definition of "released" which can be used to 
regulate certain microbial products of biotechnology, EPA 
assembled a group of recognized technical experts as a 
subcommittee of an Agency-based scientific advisory committee. 
This subcommittee, the Subcommittee on Definition of Release 
to the Environment of the Biotechnology Science Advisory 
Committee (BSAC), met on December 11-12 t 1986 t 1n Crystal 
City, Virginia. A subcommittee roster is attached. 

Meeting Format 

On the first day of the meeting. the issues and the goals of 
the meeting were explained. Specific comments and observations 
were solicited from each participant from the perspective 
of his expertise and research experience. The group was then 
asked to "brainstorm" and attempt to suggest as many approaches 
as possible. The subcommittee was ask.ed at this point not to 
judge the acceptability or credibility of the approach. 

After several approaches were suggested, the subcommittee 
members were assigned to small groups to draft specific 
language for the proposed approaches. The subcommittee was 
later asked to comment on the advantages and disadvantages of 
the approaches. 

A complete report of the meeting will be available from EPA 
in the near future. 

Agency Use of the Suggested Approaches 

The approaches will be analyzed by the Agency on the basis 
of several criteria: scientific credibility, legal, policy, 
and economic implications. resource implications for both the 
Agency and the industry, ease of implementation, and technical 
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feasibility. The results of this analysis will be published 
for public comment as part of the Agency's rulemaking process. 
After consideration of public comments and regulatory and 
policy issues, EPA will issue final rules incorporating a 
definition of "release" to the environment. This definition 
of release wfll apply to environmental applications of micro-
bial pestlcfdes under the Federal Insecticide, Fungicide and 
Rodenticide Act (FIFRA) and to environmental releases of 
microorganisms subject to the Tox1c Substances Control Act 
(TSCA). 

Suggested A~~roaches to Defining Environmental Release 

Briefly summarized, the approaches to defining release 
suggested by the subcommittee are: 

#1 

This approach proposes that a nUMber of organisms released to 
the environment would trigger EPA revfew. For regulatory 
purposes a "release- would be greater than lOx of a particular 
organism, where lOx is the number of organisms released per 
day from a greenhouse built and operated according to speci-
fications found in a "good greenhouse practices" greenhouse. 

#2. 

Th1s approach was initfated as an attempt to base a definition 
'of release on "use" or applfcation fn industry; e.g., in the 
mining industry or in agriculture. However, it is difficult 
to develop a definition specifying use because of the many 
potential uses, both known and unknown, of microorganisms. 
As a derivative of this approach, a stage of product develop-
ment was specified as the trigger for EPA regulatfon~ All 
product development proceeds through several stages: from 
laboratory (bench scale), to prototype (pilot scale), to 
product, to commercial use. The move to pilot scale testing 
~ould be the trigger for EPA revfew. Pilot scale 1s defined 
as a limited discharge in a single geographic area. The size 
of "pilot scale" would vary from industry to industry .. In 
the mining industry, pilot scale would be 1000 tons of rock a 
day. In the oil recovery business, pilot scale would be 
25,000 to 50,000 barrels of 011 a day. In the pesticide 
industry, 10 to 100 liters per day is considered pilot scale. 

II 3. 

This approach, based on "control methods", employs a pOint 
scheme. Points would be assigned to biological and physical 
control measures. Examples of control measures fnclude: 
certain features of the organism; various physical barriers; 
or remedial activit1es. Through addition, subtraction, 
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or multiplication, the points assigned to the control measures 
would be summed to obtain a point total. EPA would select 
the point total which would trigger EPA review. 

/I 4. 

This approach, based on a concept of containment, specifies 
that EPA notification and review will occur prior to conduct-
ing any testing or procedure in an "unrestricted environment", 
regardless of the size of the test or the procedure. 

/I 5. 

This approach is based on an evaluat10n of risk as a trigger 
for EPA review. Under the risk-based approach, low, medium 
and high risk ratings would be applied to "factors" in three 
categories: (l) biological; (2) applications/use; 
and (3) environmental. 

Examples of biological factors include: number of organisms 
released; genetic stability; pathogenicity; survivability; 
controllability; host range; and origin (indigenous versus 
exotic). 

Examples of the application/use criteria include: manufac-
turing; biorational (biocontrol); 011 recovery; agricultural 
(pesticide or fertilizer); and metal reclamation. 

Examples of environmental criteria include: laboratory; 
greenhouse; field; commercial production facility; fresh 
water systems; and marine water systems. 

A "point scheme" might also be applied to this approach. 

II 6. 

This approach is an attempt to utilize categories of organ-
isms to define release. Under this approach, review would be 
required for certain categories of organisms: for example, 
all pathogens, organisms placed in a new niche, or for 
new use of an organism. 

II 7. 

This approach combines a containment and an organism based 
approach. A chart would be constructed where containment 
levels would be on the horizontal axis, while category of 
organism would be on the vertical axis. Review would be 
triggered for certain categories of organisms at certain 
levels of containment. 
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Five levels of containment were envisaged. The highest level 
of containment would prevent release of most organisms. The 
next level of containment would be similar to the highest 
level of containment except that the performance standards 
would be lower. The third category would be a "shielded" 
type of containment; i.e. , a setting buffered from the natural 
environment by means of some type of physical separation from 
niches where the organism might be able to grow and survive. 
The traditional greenhouse might fall in this category. The 
fourth level would be a setting. such as a field plot, where 
the release can be mitigated by chemical or phYSical means. 
The fifth level would be a setting, such as a field plot, 
limited by some restriction such as an acreage limitation. 

Categories of organisms would haye to be developed. Examples 
of organism categories include: animal pathogens, plants 
pathogens, saprophytes. 
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REPORT OF THE WORKING GROUP OF THE HUMAN GENE THERAPY 
SUBCOMMITTEE ON A GENERAL INFORMATION DOCUMENT 

RAC Meeting February 2, 1987 

The Working Group of the Human Gene Therapy Subcommittee 
has taken on the job of putting together a brief explanatory 
document for the benefit of the general public. 

The purpose of the document isto afford the non-scientific 
public an understanding of Human Gene Therapy. The document is 
largely based on ItPoints to Consider in the Design and Submission 
of Human Somatic-cell Gene Therapy Protocols". 

On January 9th. the following people met at the HIH: 
Dr. LeRoy Walters-- of the Center for Bioethics, 

Georgetown University, and Chairman of the Human Gene Therapy 
Subcommittee. 

Dr. Maurice Mahoney -- of the Department of Genetics 
at Yale University. 

Dr. Robert Rich -- of the Institute of Government 
Public Affairs at the University of Illinois. 

Attorney Judith Areen -- of the Georgetown university 
Law Center. 

Dr. William Gartland -- Executive Secretary of RAC. 
Dr. Henry Miller -- of the Food and Drug Administration. 
Dr. Robert Wieder -- of the Heart,Lung and Blood Institute. 

and I, Anne Witherby -- pUblic representative. 

We discussed the scope of the project which was to write what 
was originally referred to as a "Lay Summary" of the tlPoints to 
Consider". The following are a few of our conclusions: 

We will make an effort to limit the document to two or three 
pages which could be attached to the "points to Consider ll

• 

We think the two or three sheets document could also be 
mailed separately and that it might, at some future time, be 
enlarged and elaborated into material for a broad variety of educa-
tional purposes. 

We suggest the title of; OVERSIGHT OF RESEARCH INVOLVING 
GENE THERAPY FOR HUMAN PATIENTS - GENERAL INFORMATION. 
We plan to divide the paper into four sections. 

The first, an Introduction, will include an explanation of 
Human Gene Therapy using non-hereditary cells. This section will 
also describe the purpose of the therapy, why it is different from 
other medical treatment and make the distiction between somatic-
cell and germ-line gene therapy. Drs. Mahoney and Wieder have 
taken on this section of the GENERAL INFORMATION document. 

The second section of the document will refer more specifi-
cally to the "Points to Consider" and is subtitled Governmental 
and Public Oversight. Attorney Judith Areen and I are working on 
this section. 
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The third section is being put together by Drs. Walters 
and Rich and will include possible anticipated concerns and 
adverse effects on the one hand, and on the other, some examples 
of the acceptability of human somatic-cell gene therapy. 

A final section will list some references, a few articles 
and books for those who wish to study the subject further. This 
section will inClude an offer to send some NIH materials such as 
copies Qf the "Points to Consider", the Guidelines and the OPRR 
pamphlet, upon request. 

Our working group plans to present a draft of the document 
to the Human Gene Therapy Subcommittee when it meets next on 
April 24th. When the Subcommittee has finalized the document, it 
will presented to the RAC for approval. 

Anne R. Witherby 
public Representative and 

Chairman, Wor}~ing Group on a General Information Document. 


